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The control of cancer is a cooperative 
project among physicians, dentists, nurses, 
other scientists and intelligent and inter- 
ested laymen. 

Government, voluntary and private 
health agencies in recent vears have been 
appropriating large sums for cancer educa- 
tion of the professional groups and the 
laity. The National Cancer Institute and 
the American Cancer Society are sponsor- 
ing cancer educational projects in medical 
and dental schools. Today the dental stu- 
dent is instructed in the diagnosis, manage- 
ment and rehabilitation of the oral cancer 
patient, and is alerted to suspect that any 
oral lesion that does not heal in two to 





three weeks of routine therapy may be 
malignant. 
It is particularly appropriate that this 


issue of CA should feature oral cancer 
since September is the month for the Cen- 
tennial Session of the American Dental 
Association and for the meeting of the 
Federation Dentaire Internationale. 

Assembled in this issue are the most 
modern ideas concerning the role of the 
dentist in the control of oral cancer. Spe- 
cialists in oral diagnosis. oral cytology, 
oral biopsy, orofacial rehabilitation and 
experimental oral carcinogenesis present 
their subjects from the standpoint of the 
dental and medical practitioner. 

The American dental profession, now 
in its hundredth year of organization, has 
accepted _ its responsibilities 
alongside the medical profession—it has 


oncologic 


“come of age.” 
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In the control of cancer the dentist's 
responsibility in the early recognition otf 
oral cancer is as great as the physician's 
role in recognizing suspected malignant 
tumors in other parts of the body. 
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Lung Cancer and Previously Diseased Lungs: 


The results of the study by Finke (Rochester, New 
York) indicate that lung cancer in many, if not most, cases 
arises in a previously diseased organ. The more prevalent 
view is that lung cancer usually develops in a previously 
healthy organ, and if a nonmalignant pathologic state such 
as bronchitis, tuberculosis, asthma or pneumonia is pres- 
ent, it is due to the new growth or is merely coincidental. 
In this study, the case histories of 86 patients with lung 
cancer were reinvestigated thoroughly with regard to previ- 
ous chronic acute pulmonary disease. In addition, roent- 
genologic histories of 63 of these patients were obtained. 
Sixty-five per cent of this group proved to have had long- 
Standing chronic bronchitis, often associated with chronic 
asthma or suspected of being tuberculosis. In six patients 
chronic pulmonary tuberculosis had been known to exist ten 
or more years before the discovery of the cancer. One had 
silicosis, and two had chronic chest ailments caused by war 
gas poisoning. In a group of matched patients free of ma- 
lignant disease, the frequency of chronic pulmonary dis- 
ease of Some type was about half that in the cancer group. 
It is commonly reported that many patients with lung cancer 
have had chronic cough long before the supposed onset of 
malignant growth. 


Problems in Tumor Immunity: 


Based on present understanding of host-tumor in- 
terplay, Hirsch (University of Minnesota Medical School) 
Speculates that tumor cells are constantly being formed in 
the body by mutation or otherwise, but that those furthest 
removed genetically from the host tissue are destroyed by 
the body's immunological defense mechanisms; only those 
tumor cells most similar to normal cells of the host would 
thus have a chance to develop into a tumor because the im- 
mune response directed against such celis would be very weak. 
Immunization will work the better, the further removed in 
type the tumor is from the original host, a condition fa- 
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cilitated by continued transfer of the tumor from one animal 
to another. Repeated immucization bolsters the host's 
immune response. Therefore, it would seem that, in the study 
of tumor isSoimmunity, Spontaneous tumors should be used 
rather than long-transplanted tumors, tissue culture tumors 
or carcinogen-induced tumors. 


Thyroid Cancer After Irradiation: 


Rooney and Powell (Emory University School of Medi- 
cine) have added ten cases of carcinoma of the thyroid in 
children 17 years of age or younger to the recorded cases, 
bringing the total to at least 357. Seven of these ten pa- 
tients received previous x-ray therapy in infancy or in 
early childhood for benign conditions. These seven cases 
can now be added to the reported thyroid cancers in chil- 
dren after irradiation, bringing the total to 121 cases. 
Approximately one third of all children with thyroid can- 
cer received previous radiation therapy to the head, thorax 
or neck. Carcinoma of the thyroid in children is being 
diagnosed more frequently and this correlates with the for- 
merly prevalent use of x-ray therapy for benign conditions 
in early childhood, suggesting a causative relationship 
between Such x-ray therapy and the subsequent development 
of thyroid cancer. If this is valid, we should expect, in 
future years, a decrease in the incidence of this neoplasm 


in children as the practice of irradiating benign childhood 
conditions decreases or ceases. 


Congenital Virilizing Adrenal Hyperplasia: 


Schneeberg and others (Albert Einstein Medical Cen- 
ter, Philadelphia) have reported a rare event -- the oc- 
currence of congenital virilizing adrenal hyperplasia in 
identical twins. This lends support to the concept of a 
genetic orgin of this disorder. The incidence of viriliz- 
ing adrenal hyperplasia has been estimated as one per 67,000 
births. Twinning appears once in 85 births and approxi- 
mately 25 per cent of these are identical; i.e., the rate for 
identical twins is one in 340 births. Therefore, one would 
expect the incidence of congenital virilizing adrenal 


hyperplasia in identical twins to be one per 23,000,000 
births. 


(Continued after Page 144) 
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Precancers of the Mouth 


Leukoplakia, papilloma, fissure and 
ulceration about the mouth are precan- 
cerous lesions—lesions which, in inher- 
ently susceptible individuals, have a tend- 
ency to undergo malignant neoplastic 
change when subjected to sufficient irri- 
tation over a long period. Buccal and lin- 
gual cancer may be associated with one 
or more forms of irritation such as syphi- 
lis, tobacco or pathologic dental struc- 
tures. Syphilitic leukoplakia usually be- 
comes cancer. Syphilitic warts, fissures, 
gumma and atrophic glossitis may also 
precede cancer. Excessive use of tobacco 
produces smoker's tongue and throat 
with hyperemia, edema and lymphocytic 
infiltration of the submucosa and erosion 
and downward growth of the epithelium. 
Ragged or irregular teeth produce super- 
ficial erosions, thickening of the regen- 
erating epithelial layer, lymphocytic in- 
filtration and heterotopia, followed by 
downward growth of atypical cells. Some 
benign tumors, originating in inflamma- 
tory processes, may be transformed into 
malignant neoplasms. Transformation of 
polyps of the tongue into carcinoma has 
been observed. Regenerative hypertrophy 
may be a predominant underlying in- 
fluence in the development of some forms 
of cancer. Plummer-Vinson syndrome— 
anemia, achlorhydria and atrophy of the 
mucous membranes of the mouth and 
pharynx—is a true precancerous condi- 
tion. Administration of vitamins A and B 
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with iron constitutes the only satisfactory 
treatment. Leukoplakia is a chronic, pain- 
less inflammation commonly seen in the 
oral cavity and larynx, and may be found 
on the dorsum of the tongue, lip, gingiva, 
buccal mucosa and palate. Etiologic and 
predisposing factors include syphilis, 
atrophic glossitis, vitamin A deficiency, 
alcohol and tobacco, irritation from trau- 
matic occlusion of malposed or carious 
teeth, improperly fitting dentures and irri- 
tation from dental appliances, as crowns 
and bridges. Electric currents from fill- 
ings of dissimilar metals have also been 
incriminated. “Smoker's patch” is the lay 
term for oral leukoplakia. About 50 per 
cent of lung cancer develops upon pre- 
existing leukoplakia. Many cases of leuko- 
plakia can be corrected by simple with- 
drawal of the known causal factor. Papil- 
lomas may occur in any part of the mouth 
and are precancerous lesions. Their treat- 
ment is usually surgical removal. Fibromas 
are slowly growing tumors, more or less 
encapsulated and are often the terminal 
stage of a chronic, inflammatory hyper- 
plasia. Treatment is complete surgical ex- 
tirpation. Recurrence is the result of in- 
complete removal. Mixed tumors and car- 
cinomas are the most important tumors of 
the soft palate. The most frequent mixed 
tumors of the hard palate are those of the 
mucous and minor salivary glands. 

Lederer, F. L., and Sholnik, E. M.: Precancerous Le- 
sions of the Oral Cavity. In Pack, G. T. and Ariel, 
I. M., Eds.: Treatment of Cancer and Allied Dis- 


seases, 2nd ed. New York. Paul B. Hoeber, Inc. 
1959. Vol. 111; pp. 45-52. 





Oral Cancer and the Dentist 


The dentist, as custodian of the oral 
cavity, has the primary duty of a diag- 
nostician. His training in oral pathology 
places him in a position to recognize oral 
disease early because he usually sees his 
patient at frequent intervals. In the con- 
trol of cancer the dentist has responsibility 
in the early recognition of oral cancer 
equal to that of the physician in recog- 
nizing early or suspected malignant neo- 
plasms in other parts of the body. Patients 
depend on the family dentist for guidance 
in oral health and dentists are accepting 
this responsibility as a part of their pro- 
fessional service. Complete examination 
of the oral cavity includes careful inspec- 
tion of the entire mouth and its contents, 
pharynx, maxillary antrums and the de- 
pending lymphatics. Procrastination re- 
garding a questionable lesion, a wrong 
diagnosis or a failure to recognize the 
existence of an abnormality may cost the 
life of a patient who has placed confidence 
in the opinion of his dentist. It is a grave 
obligation that the dentist faces. 


Cameron, J. R.: New horizons in dentistry. J. Am. 
Dent. A. 57:693-698, Nov., 1958 


Oral Cancer 


Cancers of the oral cavity and face are 
accessible to sight and touch and should, 
therefore, be detectable early if proper 
examination is made. Among the causative 
factors of these cancers are sunlight and 
smoking. Cancers of these sites spread by 
direct invasion through lymphatics as a 
rule and only rarely by the blood stream 
to distant sites. Because of their accessi- 
bility these cancers can often be cured by 
surgery or radiation in their primary sites 
and even when in advanced stages they 
can be cured by modern methods such as 
surgical dissection in continuity. Oral 
cancers include those of the lips, buccal 
mucosa, gums, palate, tonsils, floor of the 
mouth and tongue. The five-year cure rate 
of cancer of the lip is approximately 75 
per cent; of the tongue, floor of the mouth 
and cheek, about 30 per cent; of the palate, 
about 35 per cent and of gums and tonsils, 


about 20 per cent. The dentist shares a 
great part of the responsibility for recog- 
nition of mouth cancer since about half 
of these patients consult a dentist first. All 
chronic ulcerative or nonhealing lesions 
in the mouth should be considered to be 
cancer until proved otherwise. Biopsy 
should be done without delay and, if can- 
cer is demonstrated, treatment should fol- 
low immediately to avoid any potential 
spread. About 40 per cent of all oral can- 
cers have metastized to the neck nodes 
at the time of diagnosis. Prevention of 
oral cancer includes elimination of the 
causative agents such as excessive sun- 
light, smoking, bad mouth and teeth hy- 
giene, infections and mechanical and 
chemical irritants. The development of 
oral cancer on leukoplakia makes recog- 
nition, observation and treatment of such 
thick, white patches on mucous mem- 
brane important. Papillomas of the mouth 
should be removed as they may possibly 
undergo malignant change. Tumors of the 
parotid gland should be removed early. 
“Ripening” is to be condemned. Tumors 
of the submaxillary gland have a very 
high tendency toward malignant change 
and spread and must be carefully differen- 
tiated from inflammation. In view of a 
precise body of knowledge concerning the 
causation, development and spread of can- 
cer in the head and neck region, these can- 
cers can be readily observed and fre- 
quently can be cured. 


Sage, H. H.: Oral and facial cancer. New York J. 
Med. 59:1113-1116, March 15, 1959 


Cancer of the Head and Neck 


Oral cancer accounts for more than 5 
per cent of all human cancers. Long-time 
exposure to sunshine, wind and frost is 
by far the most frequent predisposing fac- 
tor in carcinoma of the lower lip. Carci- 
noma of the lip is very rare in Negroes. 
Cancer of the buccal mucosa has a higher 
incidence among smokers than among the 
general population and is still more com- 
mon in individuals who habitually chew 
tobacco. Poor oral hygiene, malnutrition, 
trauma and other forms of localized irrita- 
tion are important etiologic factors. Hy- 
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pertrophy of the mucous membrane due 
to repeated trauma such as biting or mal- 
fitting dentures must be differentiated 
from true tumors. The high incidence of 
cancer of the oral cavity, pharynx and 
esophagus in Swedish women is due to 
iron deficiency, Plummer-Vinson  syn- 
drome. Leukoplakia and hyperkeratosis 
are considered to be premalignant lesions. 
Leukoplakia is hypertrophy of the squa- 
mous epithelium which appears micro- 
scopically similar to the hyperkeratosis 
seen in the skin. It differs from skin hyper- 
keratosis in that the surface of the mucous 
membrane is constantly moistened and 
does not peel off as readily. Therapy of 
leukoplakia should begin by removing all 
forms of irritation—ill-fitting dentures, 
bad teeth, excessive smoking and hot and 
spicy foods. If the leukopiakia persists 
electrodesiccation, cautery or surgery is 
indicated. The most important procedures 
in diagnosis of carcinoma of the oral cav- 
ity are inspection and palpation. Since all 
these cancers are either visible or pal- 
pable, any suspicious lesion of the mouth 
should be considered cancer until biopsy 
rules this out. Repeated biopsies may be 
necessary. In the United States, cancer of 
the lower lip is the most common form of 
oral cancer. The second most common 
form is cancer of the tongue. Cancer of 
the buccal mucosa is one third to one quar- 
ter as common as cancer of the tongue. 
Cancer of the lower gingiva accounts for 
about 5 per cent of oral cancers. Can- 
cer of the palate is rare in this country. 
The most important point in determining 
prognosis of oral cancer is early diagnosis. 
Surgery, radiation and their combination 
are the methods of curative treatment. 
Medical treatment consists of relief of 
pain, maintenance of nutrition, preven- 
tion and treatment of respiratory and 
vascular complications. Chemotherapy for 
metastatic or inoperable head and neck 
cancer is generally disappointing. Chemo- 
surgery may be of value in some inopera- 
able cases. Estrogens have been used in 
advanced salivary gland tumors with some 
success. 


Kofman, S.: Cancer of the head and neck. Ann. Int 
Med. 48:731-746, April, 1958. 
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Oral Melanoma 


Primary malignant melanoma of the 
oral cavity is a rare tumor but not so rare 
that it should be forgotten. It occurs more 
often in men than in women. Nearly 75 
per cent of the patients are more than 40 
years of age, the average age of this group 
being 50.5 years. The most common site 
of involvement is the superior maxilla. 
The hard palate, the alveolar mucosa and 
the soft palate, in that order of frequency 
were involved most commonly. In nearly 
30 per cent of the cases there was oral pig- 
mentation at the site at which the neo- 
plasm originated and this pigmentation 
had appeared from a few months to sev- 
eral years before the tumor. The disease 
occurs in all races. Lymph node metas- 
tases occurred in approximately half the 
cases. In approximately one fifth of the 
cases there was roentgenographic evi- 
dence of generalized metastases. Of 61 
patients followed, 51 died of the disease. 
In 24 patients the survival period aver- 
aged 18.5 months after diagnosis. Only 
three patients lived more than five years. 
In view of the serious prognosis of the 
disease early recognition of the lesion and 
institution of radical surgery is desirable. 
The appearance of melanin pigmentation 
in the mouth and its increase in size and 
in depth of color should be viewed seri- 
ously. 

Chaudhry, A. P.; Hampel, A., and Gorlin, R. J. 
Primary malignant melanoma of the oral cavity; 


review of 105 cases. Cancer 11:923-928, Sept.-Oct., 
1958. 


Oral Cancer 


During the past 15 years better anes- 
thetics, intratracheal anesthesia and blood 
banks have made possible tedious opera- 
tions with little shock and of six to eight 
hours duration. Antibiotics have elimi- 
nated the dread of infections and pneu- 
monia following extensive operations 
when both mouth and neck are in the 
same operative field, and more frequent 
use of tracheotomy has lessened sudden 
operative deaths from aspiration of blood 
and mucous. Improvements in plastic and 
reconstructive surgery and the use of 


newer and more efficient prostheses have 
contributed to earlier and better rehabili- 
tation of patients with their return to ac- 
tive, happy, social and economic lives. 
Chronic trauma is an important etiologic 
factor in cancer of the mouth. IIl-fitting 
dentures, ragged, unkempt teeth and de- 
ficient oral hygiene are contributory fac- 
tors. Tobacco and alcohol are added irri- 
tants and play an important etiologic role 
in cancer of the mouth, oropharynx and 
hypopharynx. The first symptom of can- 
cer of the lip is usually a small scaly area, 
a wart or a fissure that fails to heal under 
local treatment. Slight induration under 
any of these benign lesions is suggestive 
of invasion and neoplasm. In the parotid 
area, the most common first sign is a pain- 
less lump. Pain in a parotid tumor is very 
suggestive of cancer. Tumors of the sub- 
maxillary gland are usually painless. Clini- 
cal diagnosis of cancer of the lips or oral 
cavity is usually made on inspection and 
palpation. No diagnosis of cancer in these 
areas should be made without biopsy. Two 
or more biopsies may be necessary since 
chronic inflammation in the mouth often 
overshadows cancer. Biopsy tissue should 
be taken from the border of the lesion so 
that normal and abnormal tissue can be 
compared. Most of the common compli- 
cations of conventional voltage therapy 
are reduced with the proper use of super- 
voltage therapy. In the earlier use of 
supervoltage therapy ten years ago there 
were serious complications such as severe 
fibrosis and even necrosis sometimes af- 
fecting the jaw and the temporal maxilla. 
This necrosis was largely bone devitaliza- 
tion with superimposed infection. 
Ward, G. E. (Moderator); Chambers, R. G. (Substi- 
tute Moderator); Copeland, M. M., and Bloedorn, 
G., (Panel Members): Carcinoma of t:e head and 


neck; Maryland M. J. 7:340-357, July 
1958 


symposium 


Cancer of the Floor of the Mouth 


Twenty patients with cancer of the 
floor of the mouth were followed for more 
than three years and 11 for more than 
five years after surgical removal of can- 
cers of the floor of the mouth. The abso- 
lute survival rates are 7 of the 11 patients 


at the end of five years and 15 of the 20 
patients at the end of three years. Results 
of therapy must be evaluated in terms of 
disability produced as well as absolute 
survival figures. Surgery produces a 
noticeable speech defect but speech is not 
interfered with significantly unless it has 
been necessary to excise a large portion 
of the tongue because of deep invasion 
of tongue musculature. Diminished mo- 
bility of the tongue interferes with han- 
dling of certain foods sometimes making 
it necessary for the patient to eat mostly 
soft foods and liquids. Disabling as are 
these complications they are less so than 
the necrosis and ulceration so frequently 
following heavy irradiation. Almost uni- 
versally appearing in histories of this series 
of patients was heavy cigarette smoking 
and concomitant ingestion of alcohol. 
These points of personal history were so 
prominent as to lead the authors to advise 
all of their patients with cancers of the 
mouth to discontinue these habits, espe- 
cially smoking. None of the patients was 
a nonsmoker who drank large amounts of 
alcohol, but a few were heavy smokers 
who drank no alcohol. The great majority 
both smoked and drank heavily. 

Alford, T. C., and Klopp, C. T.: The surgical treat- 


ment of cancer of the floor of the mouth. Cancer 
11-1-3, Jan.-Feb., 1958 


Cancer of Salivary Glands 


In the parotid and other salivary glands 
a considerable proportion of the tumors 
are of very doubtful malignancy, making 
distinction between benign and malignant 
more difficult than in other sites. Some 
tumors of the salivary glands infiltrate 
neighboring structures without giving rise 
to distant metastases, and others metasta- 
size without showing any macroscopic or 
histologic features indicative of malig- 
nancy. The general term, salivary glands, 
includes not only the parotid, submaxillary 
and sublingual glands, but also the minor 
salivary glands in the mucosa of the 
palate, lips, cheeks and tongue. Primary 
tumors of the salivary gland constitute ap- 
proximately | per cent of all malignant 
tumors. Since about one quarter or one 
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third of these tumors are malignant, about 
0.3 per cent of all cancers are malignant 
tumors of the salivary glands. For every 
100 tumors of the parotid there are ap- 
proximately ten of the submaxillary, ten 
of the minor salivary glands and one of 
the sublingual gland. It is probable that 
the incidence of salivary gland tumors 
varies in different races. Tumors of the 
salivary glands, benign and malignant, 
occur at all ages. These tumors spread by 
lymphatic and blood stream dissemina- 
tion. About three quarters of ali parotid 
tumors are of the mixed type. Only about 
half of those of the submaxillary and 
minor salivary glands are of this type. 
Fear of injury to the facial nerve has made 
an inadequate shelling out of parotid tu- 
mors the standard treatment. As a result 
recurrence rates are high, not because the 
tumors are multicentric but because of 
incomplete removal. About 3 per cent of 
mixed parotid tumors become malignant. 
Mucoepidermoid tumors of the salivary 
glands extend by local infiltration and 
metastasize to regional lymph nodes in 
about half, and to distant viscera in about 
a third, of all cases. It is as difficult to 
distinguish between benign and malignant 
tumors of the minor salivary glands as of 
the major glands. Tumors occur in the 
minor salivary glands about as often as in 
the submaxillary glands. The majority 
arise in the palate and are of the mixed 
type without evidence of cancer. Over 
half of them recur after simple enuclea- 
tion. With wider excision recurrence has 
not been noted. Benign connective tissue 
tumors, hemangiomas, lipomas and neuri- 
nomas occur in the parotid gland. Sar- 
comuas are exceedingly rare and must be 
differentiated from spindle cell and round 
cell carcinoma. 

Thackray, A. C.: Malignant tumours of the salivary 


glands. In Raven, R. W., Ed.: Cancer, vol. 2. Lon- 
don. Butterworth & Co., Ltd. 1958; pp. 154-167. 


Oral and Laryngeal Cancer 


A majority of cases of cancers of the 
mouth and larynx are avoidable. In a 
series studied at Memorial Hospital, New 
York, the claim that irradiation of teeth 
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is an etiologic factor in cancer of the 
mouth can not be confirmed. Tobacco 
chewing, smoking and heavy alcohol con- 
sumption were found to be etiologically 
important. Preventive measures are mod- 
eration in smoking habits first of all and 
in consumption of alcoholic beverages. In 
Sweden cancers of the oral cavity are more 
common in women than in men due to the 
prevalence of Plummer-Vinson’s disease. 
In India the disease is closely correlated 
with betel nut chewing and the smoking 
of bidis, small cigarettes. Smoking causes 
more cancer of the lung than of the oral 
cavity perhaps because the oral cavity has 
a more immune type of tissue than the 
lung epithelium. In this country cancer 
of the mouth is more common in men 
than women because men smoke and 
drink more. With the knowledge avail- 
able at present cancer of the oral cavity, 
larynx and lungs may be considered to be 
preventable. 

Wynder, E. L.: Environmental factors in oral and 
laryngeal carcinogenesis. Symposiu:n on Cancer of 


the Head and Neck. New York. American Cancer 
Society, Inc. 1957. 


Cancer of Lip, Tongue, Mouth and Jaw 


Approximately 2 per cent of all can- 
cers in males are of the lip; 0.1 per cent 
in females. Incidence of cancer of the 
buccal cavity in man has been declining 
in recent years but not of cancer of the 
lip. About 4 per cent of mixed salivary 
tumors occur in the lips. Sarcoma of the 
lip is rare. Carcinoma of the lip is very 
common in India—probably the result of 
the habit of placing powdered tobacco 
inside the lower lip. About one third of 
cases of carcinoma of the upper and lower 
lip are preceded by leukoplakia, a bleb 
or an ulcer. Cancer of the lip is most com- 
mon among pipe smokers and farmers. 
Sunlight is a probable contributing pre- 
disposing factor. Early carcinoma of the 
lip is almost indistinguishable from leuko- 
plakia. About half the cases have ulcerated 
when diagnosed. More than 90 per cent 
are of the lower lip in men. In women one 
tumor in four is on the upper lip. Carci- 
noma of the lip, enlarging locally, spreads 
directly to the adjacent gum and jaw. 


Spread to lymph nodes occurs relatively 
late in comparison with carcinoma of the 
tongue. At the time of diagnosis about 35 
per cent of cases have lymph node in- 
volvement. Clinical manifestations of 
blood-borne metastases are rare; but, since 
autopsies are seldom performed on ac- 
count of the obvious diagnosis of these 
cases, general dissemination is probably 
less rare than is generally supposed. Ap- 
proximately 3.5 per cent of all cancers in 
men and 0.5 per cent in women are of the 
tongue. In India cancer of the mouth, in- 
cluding the tongue, is more common than 
in Europe and North America. There is 
no difference in the incidence of cancer of 
the tongue between South African Euro- 
peans and native Bantus. Leukoplakia is an 
important precancerous condition of the 
tongue; but, unlike that of the lips, it is 
often associated with tertiary syphilis. A 
positive Wassermann reaction may be ex- 
pected in one third of cases of carcinoma 
of the anterior two thirds of the tongue. 
Leukoplakia and syphilis are less com- 
monly in association with carcinoma of 
the posterior third of the tongue. Agricul- 
tural occupation, smoking and chewing 
betel nut or mixtures of betel and tobacco 
are etiologically important. There is an 
association between carcinoma of the base 
of the tongue and smoking and chewing 
tobacco. In squamous carcinoma the an- 
terior parts of the tongue are affected in 
two thirds of the male cases and in four 
fifths of the female cases. An ulcer is pres- 
ent in the great majority of cases. In a few 
the tumor is warty and papillomatous, or 
an indurated fissure or nodular area is 
present. Some wrinkling and cracking of 
the surface is usual. The lesion is usually 
lateral. Cancer of the tongue is more likely 
to invade lymph nodes than are histologi- 
cally similar tumors of the lips and buccal 
mucosa. Approximately half the cancers 
of the anterior two thirds and three quar- 
ters of those of the posterior third metas- 
tasize to the cervical lymph nodes. By di- 
rect extension, cancer of the tongue 
spreads to the floor of the mouth, fauces, 
epiglottis, gums and jaws. Necrosis and 
sepsis in the mouth commonly produce 
fatal bronchopneumonia. Metastatic le- 


sions in the cervical nodes may ulcerate 
through the skin or invade the thyroid 
gland and jugular veins with resultant 
hemorrhage and blood-borne spread. The 
incidence of oral cancers in men is ap- 
proximately 4 per cent of all cancers, and 
in women approximately 0.5 per cent. In 
order of frequency intra-oral cancer af- 
fects the floor, alveolar mucosa, palate 
and mucosa of the cheek. Secondary car- 
cinoma of the mouth may occur rarely— 
even from a primary testicular tumor. 
Leukoplakia of the mouth is precancerous 
but precedes buccal cancer less commonly 
than in the tongue. General, dock and 
agricultural laborers are unusually liable 
to buccal carcinoma. Pipe smoking in 
London and cigar smoking in India are 
statistically assoctated with leukoplakia 
and cancer of the hard palate. The Indian 
cigar is smoked with the lighted end in- 
side the mouth. Betel nut chewing, espe- 
cially when tobacco is mixed with the 
quid, leads to leukoplakia and cancer of 
the buccal mucosa. Squamous carcinoma 
is usually a localized swelling or nodular 
thickening that may become quite large 
and polypoid. Ulceration is often present 
when trauma is a factor. Most malignant 
melanomas are in the hard or soft palate 
or upper alveolus. Squamous carcinomas 
of the mouth extend to alveolar bone, and 
carcinoma of the upper alveolus or palate 
may invade the maxillary antrum. Lym- 
phatic spread to the cervical lymph nodes 
is less early than in cancer of the tongue. 
The jaws contain dental structures that 
make them liable to special tumors as well 
as to malignant tumors of bone. Dental 
tumors may be benign or highly malignant 
squamous carcinomas. An _ intermediate 
type is the ameloblastoma (adamanti- 
noma). About 3 per cent of all sarzomas 
occur in the jaw. Microscopic appear- 
ances of true sarcomas of the jaw are the 
same as bone sarcomas elsewhere. In adults 
any carcinoma producing bone metastases 
occasionally involves the jaws. Metastases 
have been reported from thyroid, prostate, 
breast, kidney, lung and stomach. 

Cruickshank, A. H 


Malignant tumours of'the lips, 


tongue, mouth and jaws. In Raven, R Ww , Ed 
Cancer, vol. 2. London. Butterworth & Co., Lid 
1958: pp. 58-74 
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Mouth Cancer and the Dentist 


Members of the dental profession hold a position of unique advantage with regard 
to the early diagnosis of cancer of t:e oral cavity and the prophylaxis against this 
disease. Malignant tumors of the mouth occur commonly in persons who otherwise 
apparently enjoy perfect health. Many of them have seldom, if ever, needed to con- 
sult a physician, at least not for any complaint that would require a thorough examina- 
tion of the oral cavity. The medical profession is powerless to provide early diagnosis 
and prophylaxis for this group of people. On the other hand, since it is becoming an 
increasingly widespread practice, from childhood on, to have a thorough dental exam- 
ination once or twice a year, the dentist can examine the oral cavity periodically under 
the most desirable conditions. If the dentist does not avail himself of this unusual 
opportunity for the early recognition of cancer, the irreparable loss to the public health 
is obviously great. By training and practice, the dentist is familiar with the normal 
anatomy of the oral cavity and hence should be able to recognize any departure from 
the normal. He has but to realize that his responsibilities do not end with the care and 
treatment of the teeth and their appendages alone; and that in every case in which he 
is able to discover a malignant tumor, it is possible that he has been instrumental in 
saving a human life. The symptoms of early mouth cancer are seldom distressing or 
markedly painful. When a malignant tumor first appears in the gum, the hard palate, 
the edge of the tongue, or the cheek, the location of the lesion and the mild character 
of the symptoms logically suggest to the patient that there may be some trouble with 
the teeth. In such cases, therefore, it is natural for the patient to consult his dentist first. 


Martin, H.: Mouth Cancer and the Dentist; a Monograph for the Practicing Dentist. New York. American 
Cancer Society, Inc. 1949; pp. 8-9. 





Dental Centennial 
Charles C. Darlington, M.D., F.C.A.P. 


The American Dental Association will celebrate the 100th anniversary of its found- 
ing, in New York City September 14-18. In addition, the Federation Dentaire Interna- 
tionale will hold its 47th annual meeting September 12-19. Meetings will be at the 
New York Coliseum. 

The object of the Association is “to encourage the improvement of the health of the 
public and to promote the art and science of dentistry.” These objectives are carried out 
through education, research, practice and public and professional relations. Increasing 
attention is being given to the role of the dentist in early recognition and diagnosis of 
cancer of the head and neck, and of the mouth and its associated parts. 

The centennial meeting will open with a congratulatory message from President Eisen- 
hower, greetings from Mayor Wagner and the official call from Dr. Percy T. Phillips, 
President of the American Dental Association. Plans include administrative committee 
meetings, scientific symposia, discussion groups, essays, table clinics, lectures, motion 
pictures, exhibits and closed circuit black and white and color television presentations. 
There will be tours, social events and entertainment. 

Both the New York University Dental Center with its new expansion and modernized 
facilities, and Columbia University School of Dental and Oral Surgery will act as host 
schools for this celebration. 

An unusual contribution epitomizing the progress made by dentistry in the past cen- 
tury is shown in the centennial issue of the New York Journal of Dentistry of May 1959. 


Professor of Pathology and Director of Cancer Teaching, New York University College of Dentistry, New 
York, N. Y 


116 





Treatment of Precancerous Conditions 


of the Oral Mucous Membranes 


George S. Sharp, M.D. 


In cancer control, prophylaxis has been 
one of the least investigated among the 
various therapeutic measures tried. How- 
ever, in oral cancer, definite studies are 
showing that precancerous conditions can 
be returned to normal. Results indicate 
that certain substances and combinations 
(hitherto unknown) transform precan- 
cerous and other abnormal mucous mem- 
branes into healthy tissue. 

A study was made of a series of 350 
patients, all with subjective complaints 
referable to the oral mucous membranes. 
In order to initiate this study and make it 
as objective as possible, only patients who 
were unable to tolerate their dentures full 
time were selected to test the therapeutic 
effectiveness of various medications. Ten 
per cent, or 34 patients, were acceptable. 
Their symptoms were described as sore- 
ness, rawness, burning and dryness, pri- 
marily of the membranes in contact with 
the dentures. Removal of the dentures 
gave immediate partial relief from discom- 
fort, but all of the patients were unable to 
tolerate their dentures during the night. 

Atrophic and degenerative changes in 
the oral mucous membranes were ob- 
served in all of these patients. In addition, 
other precancerous states such as leuko- 
plakia, extensive superficial scarring, fibro- 
epithelial hyperplasia, erosions and even 
superficial ulcerations were frequently 
noted. 

General as well as local conditions must 
be considered in the treatment of the sore 
mouth. Obviously, dentures must be prop- 
erly adapted, and allergy or sensitivity to 
denture material must be excluded. With 
these factors ruled out, the problem be- 
comes generalized and an underlying met- 





From Schools of Medicine and Dentistry, Univer- 
sity of Southern California, Pasadena Tumor Insti- 
tute and Pasadena Foundation for Medical Research, 
Pasadena, California 


Abstract of paper read before the James Ewing 
Society, New York City, April 2, 1959 


abolic deficiency is indicated. This might 
include abnormal liver function, abnormal 
assimilation, basic metabolic defect of 
some type or deficient intake. 

The relationship between atrophy of the 
oral mucous membranes and the state of 
the mucosa throughout the body has been 
reported. Many different therapeutic prep- 
arations have been recommended. Over a 
period of years we have tried vitamin sup- 
plementation in many combinations, the 
marketed protein, supplements, yeast and 
crude liver. Yeast and liver products par- 
tially relieved the symptoms, but were 
poorly tolerated because of digestive dis- 
tress and unpalatability. Finally a tablet 
was prepared* containing whole desic- 
cated liver, 750 mg., vitamin B,., 5 meg., 
riboflavin, 1.5 mg. and folic acid, 0.5 mg. 
The dose prescribed was 3 to 6 tablets 
daily, in addition to dietary instruction. 

The primary study was made with 34 
selected patients with low tolerance to den- 
tures syndrome, observed under treatment 
as outlined above for six months. At the 
start of treatment, none of these patients 
was able to tolerate dentures full time. 
Within two to six weeks from the com- 
mencement of treatment, 30 of the patients 
were able to wear their dentures for 24 
hours in comfort. Six patients continued to 
have intermittent mouth soreness or dry- 
ness of the oral surfaces other than the gin- 
givae. The remaining 24 were completely 
relieved of all oral complaints. 


Summary 


Patients with typical precancerous le- 
sions of the oral mucous membranes have 
shown consistent objective and subjective 
improvement on a simple supplemented 
dietary regimen which appears to open pos- 
sibilities in the prevention of oral, cancer. 


*Mucoplex (Stuart Pharmaceutical Company, Pasa- 
dena, Californ.a) 
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Orofacial 
Rehabilitation 


Conrad J. Spilka, D.D.S., 
Donald F. Cole, D.D.S., 
T. S. Malson, D.D.S. 


The diagnosis, treatment and rehabili- 
tation of patients with extensive oral and 
facial lesions has become a formidable and 
complicated problem. No one clinician or 
specialist is able adequately and satisfac- 
torily to meet all of the problems which 
arise. In order to handle these cases suc- 
cessfully, there must be a concerted and 
conscientious effort of a carefully selected 
group acting in perfect accord. This group 
functioning harmoniously as a coordinated 
team should include all of the medical and 
dental specialists with adequate training 
in this type of surgery and rehabilitation. 

The oral surgeon, the prosthodontist 
and the general practitioner of dentistry, 
each, because of his training and experi- 
ence should become an integral part of 
this team. Each should be consulted rou- 
tinely prior to radical surgery in order that 
replacement of the lost oral structures can 
be planned accurately, and the oral cavity 
be made to simulate the normal. 

The prosthetic restoration of missing 
parts of the jaws and face is indicated 
where surgical procedures cannot be ex- 
pected to produce satisfactory functional 
or cosmetic results. 





From School of Dentistry, Western Reserve Uni- 
versity, and Veterans Administration Hospital, Cleve- 
land, Ohio 
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Fig. 1. Squamous cell carcinoma of floor of 
mouth of two years’ duration. 


When a section of the palate or alveolar 
ridge is destroyed, a prosthesis may be 
preferable to surgery as a means of restor- 
ation. The prosthesis may also be used as 
a temporary measure prior to, or during 
surgical treatment, in order to maintain 
the position of the tissues as healing pro- 
gresses. Use of such appliances replaces 
deficient tissue adequately and satisfac- 
torily, hastens healing, prevents contrac- 
tures and adhesions and restores the con- 
tour of the affected parts. 

The addition of these dental specialists 
consolidates the surgical team. This team 
cooperating as an integrated group is now 
well equipped to handle all of the various 
surgical and therapeutic problems en- 
countered in the treatment of oral and 
facial neoplasms. 

In order to appreciate fully the impor- 
tance of coordinated treatment by surgery 
and prosthesis, it is necessary for the pros- 
thodontist to have a working knowledge 
of the problems encountered during sur- 
gery in order to construct the appliances 
accurately. The surgeon also, must be- 
come thoroughly acquainted with the pos- 
sibilities and mechanical principles of 
these appliances in order to harmonize his 
surgical technique with the prosthetic pro- 
cedures. 





Fig. 2. Study casts showing 
position of short posterior 
fragments. 





further surgery. 


In many instances the dental specialist 
is the “forgotten man” when surgery is 
being planned for extensive oral and 
facial lesions. It is not until the postopera- 
tive course when reconstruction and re- 
habilitation are being considered that the 
aid of the dental specialist is solicited. This 
is always unfortunate in that the patient 
fails to receive the best possible treatment, 
not only for the eradication of disease 
but also for eventual restoration of func- 
tion and appearance and subsequent re- 
turn to society. 

In those instances where the dental spe- 
cialist is part of the cancer team, this situa- 
tion does not exist since he is given an 
opportunity to voice his opinion during 
the planning stage and at the appropriate 
time in the course of diagnosis, treatment 
and rehabilitation. 

It is this group approach which yields 
the best treatment for the patient with a 
minimal loss of time. Prevention of dis- 
figurement is attained by a proper and ac- 
curate prosthesis inserted at the optimal 
time. 

In extensive lesions of the floor of the 
mouth involving the mandible (Fig. 1), 
where radical surgery is contemplated, the 
control of the remaining mandibular frag- 
ments will depend upon the state of the 


Fig. 3. Cast cap splints hold- 
ing fragments in position until 





prevent tissue contractions, 


remaining structures. 

The problem becomes difficult because 
of the mobility of the two short posterior 
fragments (Fig. 2). When both remaining 
fragments contain at least one tooth bi- 
laterally, the problem is easily solved by 
the use of cast cap splints with screw-con- 
necting bars. These splints hold the frag- 
ments in excellent position until more 
definite surgery is planned ( Fig. 3). It also 
prevents the fragments from being dis- 
placed medially by the contraction of the 
fibrous tissue. Missing structures can be 
replaced by an acrylic restoration which is 
molded over the bar with sufficient bulk to 
prevent tissue contraction. At a later stage 
this acts as a supporting aid during the 
reconstruction of the soft tissues ( Fig. 4). 

Extensive tumors (Fig. 5) of the 
maxilla frequently cause gross deformities 
which may present a large osteolytic defect 
in the hard palate with erosion into the 
nasal fossa. The surgical excision of these 
tumors results in a large perforation of 
the hard palate with a permanent opening 
into the nasal fossa and maxillary sinus 
( Fig. 6). 

In situations such as this, the applica- 
tion of an obturator may campletely 
overcome the functional disability (Fig. 
7). The prosthesis can be used most satis- 
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Fig. 4. Acrylic restoration of miss- 
ing structures molded over bar to 





Fig. 8. Postoperative defect after surgical 


Fig. 5. Clear cell carcinoma metastatic from 
kidney. 


Fig. 6. Postoperative defect after surgical 
removal of tumor. 


Fig. 7. Prosthetic device for closure of de- 
fect. 


factorily in these cases. Not only does it 
completely close the defect, replace the 
lost teeth and permit normal eating and 
speaking, but it also saves the patient from 
undergoing an additional operation. Sur- 
gery, even though successfully performed, 
cannot possibly attain the satisfactory re- 
sults which may be secured with a well- 
fitting prosthesis. 

Unfortunately, some patients with these 
large defects are sent to the prosthodontist 
long after the original operation. Under 
such circumstances, in addition to the de- 
fect of the maxilla, contraction of soft tis- 
sue may offer an additional obstacle to the 
successful construction of a prosthesis. It is 
always preferable to make plans prior to 
the operation in order that some type of 
temporary appliance may be inserted with- 
in a week after the operation. This greatly 
lessens contraction of the surrounding soft 
tissues while the wound is healing, and en- 
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excision of squamous carcinoma. 
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Fig. 5 


hances the patient's comfort and mental 
attitude by lessening his difficulty in speech 
and mastication. 

Where the tumor involves the anterior 
part of the hard palate, alveolus and max- 
illary gingival structures, necessitating par- 
tial bilateral resection of the maxilla ( Fig. 
8), an almost complete upper denture with 
attached obturator must be constructed 
(Fig. 9). Sufficient acrylic is needed to 
add bulk to the appliance to build up the 
space formerly occupied by the maxilla, 
and to restore normal contour to the an- 
terior part of the mouth. It is necessary 
for the appliance to provide adequate full- 
ness to the upper lip as well as to lend 
improvement to the facial contour (Fig. 
10). 

A tumor which has been shown by his- 
topathologic examination to be benign 
(Fig. 11) may, because of its slow growth, 
enlarge asymptomatically, eroding into the 





Fig. 9. Construction of upper denture with 


an attached obturator. 








oon 


Fig. 6 


maxillary bone and invading the floor of 
the nasal fossa or maxillary antrum. Ex- 
cision of this tumor requires extirpation of 
part of the hard palate and alveolar bone 
resulting in a large opening into the maxil- 
lary antrum and nasal fossa. However, this 
defect can be closed by use of a modified 
obturator (Figs. 12 and 13). 

In all cases of benign tumors, the maxil- 
lary tuberosities should be preserved if at 
all possible. 

An acrylic splint should be made prior 
to the removal of the tumors, and inserted 
as soon as the patient is able to tolerate 
it. This will restore the normal contour of 
the mouth and permit the patient to eat 
comfortably and to speak intelligibly. 

Repair should be planned immediately 
after surgery. Reconstruction may be con- 
sidered within two to three weeks after 
the removal of the tumor. The mucous 
membrane will have healed sufficiently in 





Fig. 7 


this period to permit an impression of the 
site. The scar will be soft since contraction 
has not begun, and the muscles still can 
be stretched. This second prosthesis may 
then be worn and adjusted as the defect 
requires. Often these appliances will func- 
tion satisfactorily for a considerable length 
of time before it becomes necessary to fe- 
construct them. 


Summary 


The patient who has incurred extensive 
defects of the oral and facial structures 
will be benefited most by the services of a 
rehabilitation team of which each of the 
participants has a comprehensive knowl- 
edge of the others’ problems, both sur- 
gical and prosthetic. 

The surgeon needs to become thor- 
oughly acquainted with the possibilities of 
modern prostheses, as well as with the time 





Fig. 10. Although patient suffered extensive functional disability, the prosthesis improved facial 
contour and restored the ability to eat and speak. 
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for their insertion in order to harmonize 
the surgical technique with the prosthetic 
procedure. 

The prosthodontist needs to become 
thoroughly acquainted with the problems 
of successful surgery. 


Smoking and Oral Cancer 





Bia 
Fig. 12 


Fig. 11. Ossifying fibroma of several years’ 
duration with invasion of maxillary 
sinus. 


Fig. 12. Modified obturator restoring ability 
to speak clearly. 


Fig. 13. Prosthesis in place, appliance closes 
defect, replaces teeth, permits intel- 
ligible speaking. 


An objective understanding and ac- 
ceptance of each other's methods will 
achieve a cooperative relationship which 
is desirable if the most satisfactory re- 
habilitation of these orofacial cripples is 
to become a reality. 


From statistical studies of the smoking habits of lung and oral cancer victims, and 
from experimental studies of the effects of tobacco smoke on animals, there appears to 
be little doubt that smoking increases the probability of dying from cancer as compared 
with other causes of death. The likelihood that smoking increases the possibility of oral 
carcinoma cannot be discounted. The present stage of discussion suggests that each 
individual must decide whether smoking is worth the definite but undetermined risk. 


Robinson, H. B. G.: Neoplasms and “precancerous” lesions of the oral region. In Robinson, H. B. G., Ed.: 
Tumors of the Oral Regions. Philadelphia. W. B. Saunders Company. 1958. 


Experimental Oral Carcinogenesis 


Barnet M. Levy, D.D.S. 


In any discussion of malignant growth, 
a consideration of cancer of the mouth is 
of importance. In the United States, oral 
cancer occurs at a rate of about 25 per 
100,000 population or in about 23,000 
people a year. Moore reported that of the 
19,192 patients treated at Memorial Hos- 
pital, New York City, over a 12-year pe- 
riod, 20 per cent had malignant disease 
of the intraoral and neighboring regions. 
Next to genitourinary cancer, oral cancer 
was the most common malignant tumor 
treated at this hospital. 

Cancer of the mouth is primarily a dis- 
ease of men. In 1954, more than 4000 
men and fewer than 1200 women died of 
oral cancer in the United States. In India, 
cancer of the mouth is the most common 
form of malignant tumor in men, account- 
ing for about 40 per cent of all cancers 
diagnosed in Bombay's Tata Memorial 
Hospital. 

These limited statistics suggest the im- 
portance of environment, both external 
(geographic location) and internal (sex), 
on the incidence and location of malignant 
growth. 

Although cancer research per se is only 
about 60 years old, the literature is so vast 
that it would be impossible to write a com- 
prehensive review. Some of the funda- 
mental aspects of experimental carcino- 
genesis must be elaborated, however, if 
we are to attempt to understand the prob- 
lem of oral malignant growth. Cowdry 
pointed out that the history of cancer re- 
search cannot be taken up in an orderly 
fashion. One reason for this is that many 
specialists in the fields of biological and 
physical sciences have attacked the cancer 
problem, each from within his own special 
sphere of interest. Great progress has been 
made by the geneticist, by the pathologist, 
by the electron microscopist, by the virol- 
ogist, by the endocrinologist and so on, 
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each adding to a better understanding of 
the problems of growth in general and of 
malignant growth in particular. Dentistry, 
too, has added to the knowledge of malig- 
nant growth with special reference to in- 
traoral disease. 

Although it is sometimes convenient to 
consider that experimental carcinogenesis 
apparently deals with localized small 
groups of cells, we must constantly re- 
member that no matter how small the 
group or how well localized the cells under 
consideration seem to be, they are an in- 
tegral part of the individual. This concept 
of individuality, which is one of whole- 
ness or complete integration, is extremely 
important in the field of oral cancer re- 
search. We must recognize that man is a 
complex biological unit in a complex en- 
vironment and that individual cells or 
groups of cells are influenced not only by 
their external environment, but also by 
their neighboring cells as well as by their 
distant relatives. It is best to consider can- 
cer of the mouth as a disease of an in- 
dividual which is manifested by the local 
mouth lesion. With this concept in mind, 
we can review some of the experimental 
work which has been done which might 
relate to the problem of intraoral malig- 
nant disease. 

Superficial examination of oral mucosa 
and of skin might lead one to believe that 
they are identical. They are both covered 
by a layer of squamous epithelial cells. 
The epidermis covers a corium or a fibrous 
tissue layer in both the skin and the mouth. 
If one examines the cells of both areas they 
are found to be indistinguishable. There 
are, however, definite differences. The skin 
has as its appendages such organs as 
sebaceous glands, hair follicles and sweat 
glands. The normal mucosa rarely, if ever, 
has sweat glands or hair follicles, but has 
as its appendages teeth and mucous glands 
which the skin does not have. 

One of the most important differences 
between the skin and the oral mucosa is 








the environment in which each exists. The 
environment of the skin is usually air and 
is relatively dry. The environment of the 
oral mucosa is usually saliva and is rela- 
tively moist. There are many physiological 
differences between the external surface 
of the body and the lining of the internal 
surfaces of the body, not the least of which 
is the ability of the mucous membranes 
to absorb materials from their environ- 
ment more rapidly than does the skin. 

Since there are morphological as well 
as physiological differences between the 
epithelium of the skin and the epithelium 
of the mouth, those interested in the prob- 
lem of oral carcinogenesis have to answer 
such questions as: Are the cells of the 
oral mucosa different from the cells of the 
epidermis in their reaction to carcinogens, 
and does the difference in the environ- 
ment of the cells of the oral mucosa in- 
fluence the biology of those cells? Much 
work has been done in the field of experi- 
mental carcinogenesis of skin. Of this, the 
early work on skin carcinogenesis has been 
reviewed by Shear and by Cowdry. If a 
polycyclic hydrocarbon, like 20-methyl- 
cholanthrene, is dissolved in benzene and 
painted on the skin of a mouse, malignant 
epithelial tumors develop at the site of ap- 
plication of the carcinogen. These tumors 
do not develop immediately. There is a lag 
period between the time of application and 
the appearance of the tumor. This time 
period allows for considerable experimen- 
tal investigation concerning the histogene- 
sis of induced epidermoid carcinoma. 

The path of absorption of chemical car- 
cinogens can be studied by special tech- 
niques. It was found that when methyl- 
cholanthrene dissolved in benzene was ap- 
plied to the skin of mice, it promptly made 
its way into the sebaceous glands and later 
spread to the intermitotic epidermal cells. 
The cells of the epidermis and of the hair 
follicles undergo malignant change much 
more frequently than do the intermitotic 
cells of the sebaceous glands, indicating 
that there is a greater “constitutional re- 
sistance” to the carcinogen by the cells 
which are affected first. 

Painting the skin of new-born mice with 
the same carcinogenic agent does not re- 
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sult in malignant change. However, paint- 
ing the skin of mice five days of age or 
older does result in epidermoid carcinoma. 
The difference between the skin of new- 
born mice and that of mice five days old 
is that the epidermis of new-born mice is 
thicker than that of older mice, and the 
hair follicles and sebaceous glands are 
either absent or rudimentary. By the fifth 
day of life, however, skin appendages 
form. These facts led Cowdry to conclude 
that the carcinogen needed a mode of en- 
try in order for the epidermal cells to be 
affected and that the entry was through 
the pits supported by the hair follicles. In 
keeping with this thought, the experi- 
ments of Lacassagne and Latarjet showed 
that the skin of mice which had been freed 
of hair follicles and sebaceous glands by 
scarring was refractory to the carcinogenic 
action of methylcholanthrene, while the 
normal skin on both sides of the scar was 
not refractory. 

Since there are no hair follicles in the 
oral mucosa, Levy and co-workers’ at- 
tempted to determine the reaction of oral 
mucosa to a carcinogen by studying the 
comparative reaction of mucous mem- 
brane and skin in the lower lip of mice. 
The lower lip is ideally suited for such a 
study since the epithelium covering the 
skin side of the lip can be compared with 
the epithelium covering the mucous mem- 
brane side in the same section. 

A carcinogen, dimethylbenzanthracene 
in benzene, was applied as a single applica- 
tion to the skin and mucous membrane 
surfaces of the lower lip of mice. Ani- 
mals were sacrificed at regular intervals up 
to 32 days, and the lip was removed and 
sectioned in such a way that both the skin 
and mucous surfaces could be studied. 
The skin surface showed changes de- 
scribed by other investigators as typically 
precancerous, but the mucosal surface was 
completely refractory to the carcinogen. 
In additional studies, repeated painting of 
carcinogenic agents on the mucous mem- 
brane of the lip and tongue of mice and 
hamsters for periods up to six months veri- 
fied the refractoriness of the oral mucosa 
to chemical carcinogenesis, but produced 

(Continued on page 129) 


Intraoral Exfoliative Cytology 


Sol Silverman, Jr., D.D.S. 


Characteristic malignant squamous 
cells are shed from mucosal surfaces in the 
incipient stages of cancerous change prior 
to the conventionally accepted clinical 
signs. This allows for a modified form of 
tissue analysis by simply, quickly and 
atraumatically removing superficial cells 
for inspection. The most common cellular 
morphologic changes are those of pleo- 
morphism, hyperchromatism and altered 
nuclear cytoplasmic ratio which reflect 
malignant change. 

This technique has proven to be signifi- 
cantly accurate, there having been no 
false positives reported from thousands of 
slides, and the occurrence of false nega- 
tives having been no greater than those 
resulting from biopsy methods. However, 
it must be emphasized that cytology is an 
adjunct to and not a substitute for biopsy. 

The value of cytology becomes most 
apparent in the puzzling evaluation of 
innocuous, nonspecific intraoral keratoses 
and ulcers, when cellular findings have 
indicated the necessity for biopsy and 
offered some basis for a combination of 
biopsy and surgical management. This 
technique has also been useful in evalu- 
ating lesions with previous negative biop- 
sies where clinical suspicion still exists 
and in following treated patients for re- 
currence. 

The following cases are discussed to 
illustrate the role of exfoliative cytology in 
early detection and early, adequate and 
proper management of intraoral carcinoma. 

Case 1 — A 42-year-old white female 
was first seen a year ago for evaluation of 
a small, soft, lacy-white patch on the floor 
of her mouth overlying the left plica sub- 
lingualis (Fig. 1). Because of its inno- 
cent appearance, the patient was told to 
reduce cigarette smoking and return for 
further examination in three months. A 
checkup at that time showed no further 
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changesexcept for a slight inflammatory 
reactior#egt the periphery of the lesion 
and the patient complained of occasional 
burning in the floor of the mouth. The 
consultants felt that a further decrease in 
smoking, accompanied by palliative care, 
was adequate at this time. A routine cyto- 
logic smear (Fig. 2), however, revealed 
cancerous epithelial cells. Histopathologic 
slides from the 2 x 0.5-cm. specimen were 
unimpressive and read as “nonspecific in- 
flammation with some reactive hyper- 
plasia.” However, the cytologic evidence 
prompted further investigation. Out of 417 
sections eventually cut, 10 slides revealed 
carcinoma in situ with questionable early 
invasion of the underlying connective tis- 
sue (Fig. 3). The patient was referred for 
a more radical excision because of the 
vague and diffuse clinical inflammatory 
changes and the microscopic areas of mul- 
ticentric reactive hyperplasia. Examination 
of the second surgical specimen did not re- 
veal malignant change. This patient illus- 
trates an instance where clinical judgment 
and experience proved insufficient. With- 
out cytologic evidence, a more conserva- 
tive program of observation and its con- 
comitant delay would have dimmed the 
prognosis for this patient. 

Case 2 — A 43-year-old white male 
came to the clinic for new dentures. He 
had been wearing his old dentures for over 
10 years without any discomfort until re- 
cently he noticed that they were becoming 
slightly loose. A soft, freely movable 
2-mm. ulcer with smooth, flat margins 
surrounded by a slight inflammatory re- 
sponse on the lower left alveolar ridge 
(Fig. 4) was noted. It was felt that this 
lesion represented a typical ulcer from 
denture irritation. There was certainly no 
indication at this time to perform any 
type of biopsy, and it was felt by the con- 
sultants that leaving out the denture and 
a palliative regimen of mouth rinsing 
combined with ointments was the therapy 
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to be followed while the new dentures 
were being made. Cancer cells were 
found at cytologic examination on this visit 
and later confirmed by biopsy. Excision 
with a half centimeter margin along with 
aggressive efforts to include periosteum, 
was accomplished in removing the lesion. 
Serial section showed intraepithelial ma- 
lignant change. At a higher power (Fig. 
5) the superficial malignant cells that 
were obtained cytologically were appar- 
ent. In all dimensions the margins seemed 
to be clear of any malignant or dyskera- 
totic changes. A review of the case at 
Tumor Board three weeks later led to a 
unanimous decision that the excisional 
biopsy had also accomplished the defini- 
tive surgery and that the cancer was prob- 
ably completely eradicated. Subsequent 
clinical and cytologic examinations during 
the past year show no indications of a 
tendency toward recurrence. 

Case 3 — A 48-year-old white man, 
who was a heavy cigarette smoker, noticed 
a white patch on the floor of his mouth 
(Fig. 6). A biopsy of the lesion, taken 
from a suspicious area by a local physi- 
cian, showed no malignant activity. The 
patient was referred for cytologic exam- 
ination because the lesion would not heal 
and carcinoma was suspected. Smears 
from the lesion displayed cellular features 
of clumping, pleomorphism, hyperchro- 
matism, enlarged nuclei and abnormal 
clearing. Because of the observed malig- 
nant cells, wide excision under general an- 
esthesia was advised. The surgical speci- 
men (Fig. 7) revealed squamous cell 
carcinoma. This case illustrates that a sin- 
gle incisional biopsy may not be represent- 
ative or adequate to rule out malignant 
activity. 

Case 4 — A 61-year-old white man was 
examined after an apparently successfully 
treated excision of a squamous cell carci- 
noma of the right floor of the mouth. The 
patient was asymptomatic and there was 
no evidence of lymphatic spread. Intraoral 
examination (Fig. 8) revealed some 
scanty, soft, freely movable, apparently in- 
nocuous keratotic changes overlying the 
unimpressive surgical scar tissue. Poor hy- 
giene probably accounted for inflamma- 





tion about the area. The patient was pro- 
gressing well and was told to return in 
three to six months. However, routine 
cytologic smears (Fig. 9) of this area re- 
vealed cells consistent with malignant re- 
currence. This evidence was sufficient to 
support a re-excision of this area. The sur- 
gical specimens confirmed the cytologic 
evidence of malignant neoplasia. The pa- 
tient has been subsequently followed for 
two more years without further evidence 
of tumor activity. Cytologic evidence in 
this case has without much doubt extended 
the period free from recurrence. 

Case 5 — A 48-year-old white female 
was referred to the clinic by her physician 
because of an asymptomatic intraoral le- 
sion of two weeks duration. Clinical ex- 
amination revealed a soft, freely movable 
3-mm. mass in the area of the orifice of 
the right Wharton’s duct (Fig. 10). The 
overlying erythematous mucosa had a 
slight degree of keratosis without ulcera- 
tion. There appeared to be some saliva 
being excreted from the duct and the pa- 
tient reported no swelling of the right 
submandibular gland. There were no pal- 
pable or tender lymph nodes. Impressions 
at this time included trauma, a collapsed 
cyst, or calculus in the duct. Since biop- 
sies are not without complications in this 
area, there was a strong tendency to con- 
sider palliative therapy and other less 
traumatic diagnostic procedures. A cyto- 
logic smear (Fig. 11) during this examina- 
tion revealed cells consistent with malig- 
nancy. At this time, then, not only was 
biopsy indicated but an excision with wide 
and aggressive margins. This was accom- 
plished the next day under local anes- 
thesia. Serial sections (Fig. 12) revealed 
a very early squamous cell carcinoma with 
adequate borders in all dimensions. This 
patient has now been followed for over 
two years without evidence of recurrence. 
Wharton’s duct has established drainage 
slightly distal to the normal anatomical 
area and the operated area is completely 
asymptomatic. This case again illustrates 
the advantages of the cytologic technique 
for the early detection and judgment in 
the biopsy management of malignant 
change. 
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carcinoma of the perioral skin. Kolas was 
also unable to produce carcinomas of the 
oral mucosa of mice, and Van Prohaska 
et al. reported only one carcinoma of 
the oral mucosa of mice fed methylcholan- 
threne in olive oil over a period of six 
months. The carcinoma in this animal oc- 
curred in the cheek. 

Explanations for the refractayiness of 
the epithelium of the oral mucosa are diffi- 
cult but important. One might suggest that 
the saliva or other oral fluids act as an in- 
hibitor or protective substance in intraoral 
carcinogenesis. Goldhaber, in investigating 
this aspect of the problem, found that sur- 
gical removal of the major salivary and 
lacrimal glands of mice did not signifi- 
cantly alter the resistance of the labial 
mucosa to a carcinogen, although desaliva- 
tion apparently enhanced the occurrence 
of perioral skin tumors. He also found that 
a few mice surviving 10 to 12 months after 
desalivation showed early intraoral carci- 
noma. These changes were associated with 
ulceration probably caused by continuous 
trauma of food and hair impaction. The 
simple desalivation or removal of the 
major salivary glands did not rule out the 
fact that the numerous minor salivary and 
mucous glands of the oral mucosa still 
functioned, and these might have provided 
a protective mechanism and increased re- 
sistance of the cells to carcinogenic action. 

Kreshover and co-workers have added 
to the concept of cellular resistance of oral 
mucosa by exposing the mucocutaneous 
region of the lips of mice to tobacco smoke 
each day for 76 weeks. They found that 
the lip region was unaffected, and that 
neither the sex of the animal nor a defi- 
ciency of vitamins A and B had any in- 
fluence on its resistance. On the other 
hand, the ears of the mice were noticeably 
affected by the same treatment directed to 
the ear. Ulceration, hyperkeratosis and 
hyperplasia were manifested early, and 
precancerous lesions developed after 17 
months of treatment. They also found that 
the palatal tissues of hamsters were un- 
affected by either daily exposures to to- 
bacco smoke or triweekly exposures to a 
chemical carcinogen, but that the cheek 


pouch showed inflammatory changes fol- 
lowing tobacco smoke application, and 
carcinoma following benzpyrene appli- 
cation. 

Goldhaber also studied the localization 
of 3-methylcholanthrene by means of 
fluorescence microscopy in the skin and 
mucous membrane sides of the lower lip of 
mice and monkeys. He found that on the 
skin surface the fluorescence of the car- 
cinogen was localized primarily within the 
sebaceous glands, while on the mucosal 
side the fluorescence of the carcinogen was 
restricted to the outermost layers of the 
oral epithelium and the keratin. 

Levy® has studied the effects of inject- 
ing methylcholanthrene beneath the mu- 
cous membrane of the tongue of mice. 
This type of application produced car- 
cinoma of the tongue in a large number of 
animals. These findings lend some support 
to the “portal of entry” theory of Cowdry 
and others. 

The ameloblastoma of the jaw has al- 
ways been an intriguing tumor. The incisor 
tooth of the rodent is a persistently grow- 
ing tooth, so that there is undifferentiated 
epithelium as well as undifferentiated 
mesenchymal tissue at its apex. This is a 
unique situation in which one finds em- 
bryonic cells, with all of the problems of 
induction and organization, persisting in 
and surrounded by adult tissue. Studies of 
the effects of carcinogens on these cells 
might prove interesting, especially in view 
of Needham’s thoughts concerning the in- 
ter-relationships of organizers and cancer. 
Needham believes that one of the most 
important aspects of cancerous growth is 
that it is an escape from the organizer in- 
fluence. 

Using hamsters and mice, Levy and 
Ring* surgically exposed and treated with 
methylcholanthrene or dibenzanthracene 
the growing end of the lower incisor tooth. 
The animals were observed for periods 
up to one year. Serial sections of tumors, 
as well as of jaws of animals without tu- 
mors but treated and sacrificed at various 
intervals, were made, and the response of 
the embryonic tissue was studied. Some 
tumors were produced. In hamsters these 
were sarcomas of either fibrous tissue or 
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of muscle, while in mice they were osteo- 
genic sarcomas. No ameloblastomas devel- 
oped. 

In order to explain the reaction of the 
undifferentiated pulp tissue to this pro- 
cedure, some understanding of cell types 
is necessary. Cells are classified as inter- 
mitotic or postmitotic types. The inter- 
mitotic cells are either those which are 
capable of differentiating into cells of a 
higher level, or vegetative types of cells 
which divide and then differentiate, such 
as a basal epidermal cell. The differen- 
tiating intermitotic types would be cells 
such as the spinous cells of the epidermis 
which develop from cells of the vegetative 
type but can be distinguished from them. 
The postmitotic cells, on the other hand, 
discharge their function and then die (fixed 


postmitotic), or they discharge their func- 
tion and revert to an intermitotic form 
(reverting postmitotic). The two kinds of 
intermitotic and the reverting postmitotic 
cells have potentially malignant properties. 
Ameloblasts perform their function, revert 
to a squamous type of epithelium and then 
die. These may be considered, then, as 
falling between the fixed and the reverting 
postmitotic types of cell; therefore they 
have a limited potential for malignant 
change. More must be known concerning 
the biology of these cells, however, before 
one can explain their resistance to car- 
cinogenic agents. 

The physiology of the oral mucosa and 
its appendages is of great importance to 
the field of biology in general and specifi- 
cally to cancer research. 
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Squamous Cell Carcinoma of the Gingiva 

It is evident that chronic irritation predisposes to leukoplakia and carcinoma. 
Studies of smoking cigarettes, pipes and cigars have shown that the burning coal 
is at 400° C. This high temperature may fractionate hydrocarbons in the t6bacco 
and produce carcinogens in the smoke. The smoke as it enters the mouth is at about 
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Diagnosis of Oral Cancer Including 


Indications and Procedures for Biopsy 


Donald A. Kerr, D.D.S., and James R. Hayward, D.D.S. 


All lesions of the oral cavity should be 
positively identified as to their specific 
cause and character so that positive defini- 
tive therapy can be directed toward their 
elimination and cure. To achieve this goal 
it is necessary to have all the information 
available about the patient and his disease. 


History 


The first step in obtaining necessary 
knowledge about the patient and his dis- 
ease is the taking of a detailed history 
which should include his chief complaint, 
present illness and past medical and dental 
history. The history should include de- 
tailed information regarding events lead- 
ing to the development of the lesion, the 
initial character of the lesion and any 
changes which occurred as it developed. It 
should also include any symptoms which 
attended the development and progress of 
the lesion. These facts should be recorded 
in chronologic order indicating the time 
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elapsed from initial recognition to the 
present. The obtaining of a complete his- 
tory should be followed by a detailed ex- 
amination of the neck, face and oral cavity. 


Examination 


The clinical examination of the patient 
should be of such a nature that it will en- 
able the examiner to identify the cause of 
the disease for which the patient seeks 
help and to detect disease which is un- 
known to a patient who is apparently well. 
This examination can be accomplished 
only by following an orderly procedure of 
inspection, palpation, percussion and 
sometimes auscultation. These procedures 
should progress in an orderly and routine 
manner so that all areas are examined. 

Face and neck. The approach to such an 
examination starts by observing the face 
of the individual for any asymmetry that 
may be produced by a tumor or swelling. 
The skin of the face and neck should be 
observed for evidence of change in color, 
texture, scars and absence of hair. The 





_ Figure 1. Excisional biopsy of soft tissue le- 
sion. Heavy line in basal tissue indicates the 
estimated clinical depth of the lesion. 


Figure 2. Incisional biopsy of soft issue le- 
sion. Representative area and transition zones 
to normal tissue are included in the specimen. 
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neck should be examined for scars, swell- 
ings and changes in the skin. These ob- 
servations should be followed by palpa- 
tion of the cervical lymph nodes with at- 
tention given to each group independently. 
The major salivary glands and the thyroid 
glands as well as the lymph nodes should 
be palpated for evidence of enlargement 
or firmness. The jaws also should be ex- 
amined for any limitation or abnormal 
pattern of movement, and any alteration 
in contour of the jaws should be deter- 
mined by palpation. 

Oral cavity. With these observations 
completed the examiner next should move 
to the oral cavity with the lips being the 
first area to receive attention. The ver- 
milion border should be examined for evi- 
dence of atrophy, indicated by loss of 
vertical markings, and for color and tex- 
ture. Minor changes in texture and color 
result from exposure to sunlight and 
weather. The lip is smooth, shiny or may 
have a slight tendency to desquamate 
flakes of keratin. A whitish-blue color and 
slight opacity are the initial changes, but 
these changes may progress with the lip 
being white and opaque. The repeated ap- 
pearance of superficial ulcers which heal 
slowly may be seen also. These changes 
from exposure are seen in older patients, 
those who spend much time out of doors 
and those with very light complexions. 
The changes in the lip are designated as 
solar cheilitis or senile cheilitis and are 
precancerous in character. A large num- 
ber of patients who have carcinoma of the 
lip develop it on the basis of solar cheilitis. 
Patients with minor changes should be 
warned of the presence of these changes 
and instructed in methods of protection of 
the lips to prevent more severe changes. 

The vestibular mucosa should next be 
inspected and palpated. The palpation 
should be bidigital and will thus include 
the lip. The cheeks should now be reflected 
and the buccal mucosa, including the 
mucobuccal gutter, inspected. Palpation 
of the buccal mucosa should be bimanual 
which permits the examination of the full 
thickness of the cheeks. It also permits the 
expression of saliva from the parotid duct 
so that salivary flow can be evaluated. The 
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tongue should be elevated to view the 
floor of the mouth and the under surface 
of the tongue. Palpation of the floor of the 
mouth should be bimanual to elicit any 
lesions which are located deep in the tis- 
sue. Bimanual pressure permits observa- 
tion as to patency of the submaxillary and 
sublingual ducts and the quality of secre- 
tion. The dorsum of the tongue and lateral 
borders should be examined by pulling the 
tongue forward to its full limits and then 
moving it to the right and left so that its 
lateral borders and its attachment in the 
posterior areas may be examined by both 
inspection and palpation. The tongue 
should also be depressed to permit inspec- 
tion of the pharynx. 

The examiner should next inspect the 
palate for alteration in contour. It should 
also be palpated for evidence of swelling 
or areas of softening due to bone destruc- 
tion. The teeth should be examined for 
evidence of mobility, sharp, irregular 
cusps and evidence of periodontal disease. 
If teeth show increased mobility, the gingi- 
val sulcus should be probed to determine 
if pockets are present and if bone loss is 
sufficient to account for the increased 
mobility. 

After the clinical examination of the 
oral cavity, the jaws should be examined 
by full mouth periapical x-ray films. This 
examination will visualize most lesions of 
the jaws, but these films may have to be 
supplemented by lateral jaw or occlusal 
films. 

If this procedure of oral examination is 
followed, all the areas of the mouth will 
be inspected and any lesion will be de- 
tected. After detection of a lesion, it should 
be examined in detail to determine its na- 
ture and cause if possible. If positive diag- 
nosis cannot be made by clinical examina- 
tion, auxiliary aids may have to be used. 
It may be necessary to carry out various 
clinical laboratory procedures such as 
hematologic, bacteriologic and histologic 
studies. Tissue study of a biopsy specimen 
is the most frequently used auxiliary pro- 
cedure. It provides valuable information 
as to the nature of the disease process and 
its etiology. It may be of value also in dic- 
tating therapy. Numerous lesions of the 


oral cavity may not present sufficient spe- 
cific clinical characteristics for diagnosis, 
and biopsy is indicated. Lesions are pre- 
sented here as characteristic types which 
may require biopsy for definitive diag- 
nosis. They are presented to illustrate 
points in differential diagnosis and to dem- 
onstrate biopsy techniques for lesions of 
various types and locations. 


Biopsy Procedure 


Criteria for biopsy. The decision to 
utilize biopsy procedure in diagnosis of 
mouth lesions exemplifies the responsi- 
bility accepted by dentists for preservation 
of oral health. The clinical impression that 
a specific tissue area “does not look right” 
or the failure of the more common in- 
flammatory processes to follow an ex- 
pected course of healing will propose a 
need for biopsy. “Watchful waiting” and 
“periodic observation” carry dangerous pit- 
falls. Potential tragedy from procrastina- 
tion is illustrated by the progressive and 
insidious course of a painless malignant 
neoplasm. In addition to the detection or 
“ruling out” of neoplastic tissue changes 
the biopsy procedure is important for the 
identification of specific infectious proc- 
esses, reactive lesions and certain meta- 
bolic disorders. Specifically, lesions indi- 
cate biopsy investigation if (a) an ulcer 
persists for two to three weeks without 
evidence of healing; (b) definite persistent 
hyperkeratotic changes are found in sur- 
face tissues; (c) any persistent tumescence 
is visible or palpable beneath relatively 
normal surface tissues; (d) inflammatory 
changes persist for prolonged periods; (e) 
bone lesions are not identified specifically 
by clinical and x-ray findings. 

Goals of biopsy. Since the goal of biopsy 
procedure is to obtain representative tis- 
sue in nearly its “in-vivo” state for micro- 
scopic study, the techniques must be spe- 
cific and performed with care. The histo- 
logic changes interpreted by the patholo- 
gist can be accurate only if the quality of 
the tissue specimen has preserved cellular 
detail. For this reason the preferred 
method of obtaining tissue is sharp, cold 
scalpel excision with minimal crushing and 


manipulation. Tearing and mutilation of 
the specimen are avoided. Distortion of 
tissue by antiseptic dyes such as iodine and 
mercurial preparations should be avoided. 
Topical anesthetics are not used in the 
area and local anesthetic solution is not 
injected directly into the biopsy site. Gen- 
tle removal of the excised specimen further 
avoids distortion. Immediate immersion in 
fixing solution of 10 per cent formalin in 
a wide mouth bottle prevents changes of 
drying and autolysis. Ample formalin 
solution, 20 times the volume of the speci- 
men, assures complete fixation. Leak- 
proof caps for the specimen bottles and 
protective mailing containers ensure safe 
transport of the material to the labora- 
tory. A secure label on the bottle identi- 
fies the patient’s name, the date of biopsy 
and the name of the operator. 

The limitation of any pathologist's in- 
terpretations of isolated histopathologic 
characteristics of a specimen is obvious. 
The clinician should provide an adequate 
history and clinical description of the le- 
sion. The exact location and gross clinical 
features may be further described by the 
assistance of diagrams. If there is asso- 
ciated involvement of bone, roentgeno- 
grams sent with the specimen may be 
helpful. If all of these salient data are 
available to correlate with microscopic 
features, the pathologist is assisted to more 
accurate interpretation of his microscopic 
findings. It is also evident that superficial 
specimens, necrotic tissue and crusts have 
little value for the pathologist's study and 
interpretation. 

Office procedure. The dentist is amply 
prepared in anatomy and basic surgical 
principles of the mouth and jaw region to 
perform biopsy procedures as an aid to 
diagnosis. The techniques are painless and 
simple, and the armamentarium is readily 
available in the dental office. 

Removal of soft tissue specimens re- 
quire: (a) local anesthetic equipment, (b) 
sharp scalpel and scissors, (c) fine tissue 
forceps, (d) hemostat forceps, (e) needle 
holder, (f) gauze sponges, (g) suture and 
needle. 

Removal of bone specimens will necessi- 
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Figure 3. A painless firm nodule in the mid- 
line of hard palate mucosa had developed 
in contact with a prosthetic appliance bar. 
Growth had been slow and the pedunculated 
formation presented sessile features with a 
narrow stalk base. A common reactive lesion, 
the post-traumatic fibroma, was excised lo- 
cally to the periosteal basal tissues. 


Figure 4a. Palatal tumescence with distended 
mucosa which developed gradually over an 
eight-month period without significant symp- 
toms. The patient, a 35-year-old nurse, sought 
dental treatment regarding the maxillar left 
first molar. The tooth was found to be devital. 


Figure 4b. Radiograph of the left maxillary 
region. In addition to the maxillary sinus a 
radiolucent zone is suggested in the area of 
the first molar palatal root. Among differen- 
tial diagnostic possibilities suggested: sub- 
periosteal extension of odontogenic chronic 
inflammatory process, fibroma, lymphoma 
and mixed tumor must be included. The first 
molar was extracted. No penetration of bone 
could be demonstrated at the apex of the 
palatal root alveolus. The tumescence was 
then excised with inclusion of the underlying 
periosteum. Cortical bone of the hard palate 
was depressed beneath the tumor but was not 
invaded. 


Figure 4c. Excised encapsulated benign mixed 
salivary gland tumor. 


Figure 5. A 45-year-old white male presented 
with greyish-white hyperkeratotic lesions of 
the lower lip, gingiva and buccal mucosa. The 
buccal lesions were stellate, slightly elevated 
and beaded. The gingival lesions were plaque- 
like. The lesions on the vermilion were 
plaque-like and there were fine striae. Some 
of the features suggested lichen planus, but 
the plaque-like lesions of the lip were slightly 
firm and more hyperkeratotic than is charac- 
teristic of lichen planus. The plaque to the 
left of the midline was removed for biopsy. 
The excisional procedure removed the entire 
lesion and verified the diagnosis of lichen 
planus. 


Figure 6. Nonpainful ulcer of the vestibular 
mucosa at the commissure present for two 
months in a 60-year-old male. A sharply cir- 
cumscribed ulcer, with some pearly elevations 
of the border, which has shown gradual in- 
crease in size. There is induration of the base 
which extends outside the zone of ulceration 
and is indistinct to palpation. The possible 
differential considerations are: squamous cell 
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carcinoma, periadenitis mucosae, necrotica 
recurrens, traumatic ulcer and mycotic infec- 
tion. The size and location of the lesion does 
not present easy total excision. Incisional 
biopsy would provide an adequate specimen 
for microscopic diagnosis and would leave 
enough residual lesion to designate its loca- 
tion and character if further treatment is 
indicated. An ellipse of tissue extending from 
the center of the lesion across the border for 
the full depth of the lesion removed by sharp 
cold steel dissection provided an adequate 
specimen completely representative of the 
lesion. The histological diagnosis rendered on 
the incisional biopsy specimen was cornifying 
squamous cell carcinoma. 


Figure 7. A 78-year-old white female con 
sulted her dentist because her dentures did not 
fit. She had been having trouble with them for 
several months. She had worn dentures for 25 
years. During the past two years she had been 
hospitalized on four occasions; the last time 
three weeks previous to presenting to her 
dentist. Her dentures had not been removed 
and her mouth inspected at the time she was 
in the hospital. Inspection of her mouth re- 
vealed an ill-fitting denture. The mucosa of 
the palatal vault was red and somewhat soft. 
The surface was composed of numerous con- 
fluent nodular masses. Over the right tuber- 
Osity was a fungating lesion with a necrotic 
center which protruded from beneath the heel 
of the denture. A definite indentation could 
be seen where the heel of the denture con- 
tacted the mass. The lesion was firm and the 
boundaries indistinct. Differential diagnosis 
was between a squamous cell carcinoma and 
a sarcoma. With an electric scalpel a portion 
of the mass was excised. The cauterization 
which resulted made it unnecessary to suture 
the wound. The changes in the palatal vault 
were typical of palatal papillomatosis but be- 
cause of the presence of the other lesion it 
was desirable to verify this with an excisional 
biopsy. This also was done with an electro- 
surgical scalpel. The lesion of the tuberosity 
was squamous cell carcinoma and the palatal 
change was reactive. 


Figure 8. X rays demonstrating a small lytic 
zone in the area of the right mental foramen 
of the mandible. These features were not 
diagnostic but the history was most signifi- 
cant. A 14-year-old schoolgirl complained 
of pain in the right mandible for three weeks. 
Careful examination of the teeth was negative 
and all teeth were vital. Symptoms then 
changed to paresthesia and anesthesia in the 
distribution of the right inferior alveolar 
nerve and mental branches. Biopsy of this 
zone of the alveolar process yielded the alarm- 
ing diagnosis of neurofibrosarcoma. 





































































Figure 9. Ulcerated, slightly tender lesion on 


dorsum of tongue, of a 15-year-old boy, 
which has been present for four weeks. 
Slightly elevated ulcerated lesion with distinct 
border. There is some induration in the base 
which is sharply localized although slightly 
indistinct. In differential diagnosis granuloma 
pyogenicum, mycotic infection, traumatic 
ulcer and neoplasia would have to be con- 
sidered. Biopsy was indicated. Due to the 
small size and character of the lesion, its total 
excision was indicated rather than partial ex- 
cision. The total lesion then became the 
biopsy specimen. The residual defect can be 
handled more easily with total excision than 
with partial excision, and treatment is final. 
The microscopic diagnosis was granuloma 
pyogenicum. 


Figure 10a. The large tumescence obliterat- 
ing the right buccogingival sulcus and extend- 
ing over the alveolar ridge had enlarged 
gradually over several years. Although dis- 
tended, the overlying mucosa had a normal 
surface and the mass was freely mobile in the 
tissues of the cheek. The area was moderately 
soft and not tender to palpation. Definite en- 
capsulation was suggested. Differential diag- 
nostic considerations included: inclusion cyst, 
lipoma and mixed tumor. 


a 


wemcy | d 
PPP ETEUUPER Eee ee iy 


Figure 10b. Excised encapsulated lipoma 
specimen of clinical lesion shown in Fig. 10a. 


Figure 11. A 60-year-old white female who 
has worn dentures for 25 years. For an un- 
known time there had been a white lesion on 
the crest of the ridge and the palatal vault. 
This was asymptomatic. Inspection and palpa- 
tion revealed a white, tough, leather-like, 
rough, slightly elevated lesion which is firmly 
attached to the underlying mucosa. Incisional 
biopsy with one specimen from the ridge in 
the molar region and one at the summit of the 
palatal vault indicated a Grade I squamous 
cell carcinoma. Carcinomatous change over 
a wide area of the palatal mucosa is asso- 
ciated with the wearing of dentures. 


Figure 12. Nonpainful ulcer of the buccal 
mucosa of a 45-year-old white male which 
had been present for several months with 
gradual increase in size. The patient, a heavy 
smoker, showed evidence of nicotine stoma- 
titis and presented a large, irregular, shallow 
ulcer with a slightly greyish granular base 
and extensive inflammatory border. The base 
of the ulcer is slightly firm but indistinct. In 
differential diagnosis squamous cell carci- 
noma, chemical burn, traumatic ulcer and 
mycotic infection must be considered. Inci- 











sional biopsy is indicated in this instance be- 
cause of the size of the lesion. An ellipse of 
tissue was sharply excised with a cold steel 
scapel extending from within the lesion 
across its border into normal tissue. This pro- 
vided an adequate representative specimen 
with a residual defect which was easily closed 
with two or three interrupted sutures. The 
histological diagnosis was 
carcinoma. 


squamous cell 


Figure 13. A 60-year-old white male com- 
plained that a “bump” in his cheek prevented 
him from comfortably holding his tobacco 
quid in the accustomed place. He had no 
other complaints referable to the lesion and 
was not sure how long it had been present. 
Inspection revealed an exophytic, granular, 
indurated lesion of the buccal mucosa which 
on palpation definitely infiltrated the buccal 
mucosa. The lesion was most suggestive of a 
carcinoma which was verified from the bi- 
opsy. Incisional biopsy extending from the 
center across the anterior border provided the 
biopsy specimen. The sutures used to close 
the biopsy site can be seen in the photograph. 


Figure 14. A soft, deep tumescence in the sub- 
mental area had progressively developed over 
several years and appeared to fluctuate slightly 
in size. Inspection and palpation indicated 





central location between mucosa of the floor 
of the mouth and submental skin surface. 
There was no regional or generalized lym- 
phadenopathy. Diagnostic clinical 
sions included cyst variants, angioma, lipoma 
and other soft tissue neoplasms with possible 
central liquefaction. aspiration 
with 20-gauge needle yielded amber-colored 


impres- 


Diagnostic 


flocculent fluid from an inclusion cyst of epi- 


dermoid variety which was subsequently 


enucleated. 


Figure 15. An asymptomatic papilliferous 
firm lesion involving the palate and the alveo- 
lar process of a 35-year-old female. This is a 
recurrent lesion following the removal of a 
smaller lesion several years previously. This 
recurrent lesion has shown a gradual slow 
increase in size with progress of the papillifer- 
character. Differential diagnosis must 
consider: benign neoplasm of fibrous, gland- 
ular or neurogenous origin, papillomatous 
hyperplasia and varieties of mixed tumor. An 
elliptical piece of tissue from the papillo- 
matous area and a wedge of tissue from the 


ous 


tuberosity were excised for microscopic ex- 
amination. The tissue changes were of the 
same character in both areas and verified the 
diagnosis of fibroma. 


tate the addition of: (a) periosteal ele- 
vator, (b) bone chisel and mallet, (c) 
bone drills, (d) curettes. 

Aspiration of specimen material will re- 
quire only a 10 ml. sterile syringe and an 
18 gauge needle. 


Application of Technique to 
Various Types of Lesions 


Soft tissue lesions. Generally the entire 
lesion completely excised with borders in 
normal tissue at peripheral margins is the 
most desirable specimen for the patient, 
the surgeon and the pathologist. There- 
fore, small lesions (less than | cm. in di- 
ameter) located in noncritical anatomic 
zones are best excised completely as the 
biopsy procedure (Fig. |). Encapsulated 
lesions also are completely excised. Since 
this is therapeutic excision in most in- 
stances, adequate depth and margins into 
normal tissue become essential to the pro- 
cedure. The responsibility for complete ex- 
cision, therefore, must be acknowledged. 
In the lesions shown in Figures 3, 4a, 9 
and 10a, excisional biopsy was indicated. 

Larger lesions or those that are located 
in significant functional anatomic zones 
are approached by incisional biopsy tech- 
nique. The specimen site selected is repre- 
sentative of the complete tissue changes 
and extends through normal tissue at the 
base and margin of the lesion (Fig. 2). 
Variation in lesion features may indicate 
need for several representative specimens 
which are carefully identified by diagram 
and placed in separate bottles. Thin sec- 
tions may be kept flat by support on a 
block of gelatin sponge. Similarly material 
obtained by aspiration or curettage may 
be oriented on a block of gelatin sponge 
before placing into fixing solution. In this 
manner the handling and orientation of 
material are facilitated. 

Keratotic lesions. Surface changes of a 
white-patch character are commonly seen 
on oral mucosal surfaces. The first clini- 
cal investigation of such areas is gentle 
wiping of the area with cotton or gauze. 
This wiping will dislodge superficial epi- 
thelial desquamation and plaques of moni- 
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liasis. Focal areas of hyperkeratosis may 
have obvious association with local irri- 
tation. If the local irritation is completely 
eliminated, regression of the keratotic 
change may be observed over a two-week 
period. Such areas should be kept under 
close surveillance until the surface has re- 
turned to normal features. Any ulceration, 
verrucous thickening or cracking in a 
zone of hyperkeratosis indicates imme- 
diate biopsy. A persistent hyperkeratotic 
zone after the removal of irritants will 
warrant biopsy without these specific dan- 
ger signals. If the microscopic description 
includes dyskeratotic changes of leuko- 
plakia, the involved mucosal surface 
should be removed. Excision of such areas 
by stripping at a submucosal level is effec- 
tive (Fig. 11). Relatively large areas of 
surface tissue may be excised in stages by 
this method. The involvement of the ver- 
milion mucosa of the lip in severe solar 
cheilitis is effectively managed by this 
method ( Fig. 5). 

Once the pathologic diagnosis of leuko- 
plakia without definite malignant change 
has been made, superficial destruction of 
the white-patch area may be accomplished 
by fulguration. Epithelial regeneration will 
resurface the zone treated in this manner. 
Such destructive procedures will be un- 
necessary for lichen planus and other white 
lesions without significant dyskeratotic 
(precancerous) connotation. 

Ulcerative lesions. Surface loss of ulcer 
formation is the most common mucosal 
lesion; it follows trauma and infectious 
processes. Biopsy, therefore, is limited to 
selected lesions with definite suspicious 
characteristics (Fig. 6). Absence of heal- 
ing potential, peripheral hyperkeratotic 
changes, elevated margins and indurations 
are a few of the findings which arouse sus- 
picion. The size and location of the lesion 
will determine whether the excision or in- 
cision technique of biopsy is used (Fig. 
kz}. 

Proliferative lesions. The protruding le- 
sion may be represented by reactive con- 
ditions following trauma, by specific in- 
fections or by neoplasms (Fig. 13). X-ray 
diagnosis of underlying osseous tissue fre- 
quently is helpful. Excisional or incisional 








biopsy will be selected on the basis of the 
size and location of the lesion (Fig. 7). 

Nodules or papillomas. The isolated, 
elevated lesion without loss of surface tis- 
sue is best appraised by palpation. The 
depth of subsurface extension may thus 
be estimated and the excision margins 
planned accordingly. In some instances 
traction of the lesion will elevate tissues 
at the base in order to facilitate complete 
excision. Large areas of papillomatous tis- 
sue involvement will warrant preliminary 
incisional biopsy (Fig. 15). 

Tumescences. The tumescent mass of 
apparently noninflammatory origin is best 
approached with caution. Preliminary pal- 
pation may estimate the size and consist- 
ency of the mass. When lymph node 
changes and chronic abscess processes are 
not likely, the probabilities are in the 
realm of cystic or neoplastic lesions. As- 
piration of a deep unknown mass is help- 
ful as a preliminary procedure (Fig. 14). 
Cystic fluid has recognizable characteris- 
tics, and fluid from a degenerating malig- 
nant neoplasm may yield significant cells 
for study by the pathologist. The pitfall of 
a large hemangioma is also avoided by 
preliminary aspiration. Some cysts of epi- 
dermoidal inclusion type will contain solid 
material which fails to aspirate through a 
large needle. If the mass is of significant 
size, any surgical biopsy procedure is best 
postponed until complete excision may be 
accomplished under optimal operating- 
room conditions. 

Intraosseous lesions. Biopsy of bone le- 
sions is used after x-ray and other labora- 
tory data have not yielded diagnostic cer- 
tainty. The cortical bone over the lesion is 
exposed by reflection or mucoperiosteal 
flap for adequate access. Preliminary as- 
piration of such intraosseous lesions is al- 
ways a good policy. If the cortex cannot 
be penetrated by a heavy needle, a bone 
drill may be used to reduce the thickness 
of the lateral wall. This precaution will de- 
tect the possible intraosseous hemangioma 
or arteriovenous fistula which might pre- 
sent acute problems in hemorrhage con- 
trol. When this precaution has been satis- 
fied, better access may be obtained with 
removal of the cortex over the lesion to 


obtain a central tissue specimen by curet- 
tage (Fig. 8). 


Judgment in Biopsy Procedure 

Technical aspects of biopsy procedure 
applied to a variety of types of lesions re- 
quire some modification of judgment. If 
there are strongly suspicious signs of ma- 
lignancy revealed in clinical examination, 
the dental practitioner will contribute little 
by performing a biopsy and may distori 
the lesion or delay urgent treatment. If th: 
clinical suspicion of malignancy is strong. 
manipulation of the lesions should be 
avoided. The problems of metastasis and 
the limitations of known methods to eradi- 
cate malignant processes require urgency 
of prompt action by a qualified therapist. 
Immediate referral to a cancer treatment 
center will be the best service to the pa- 
tient. When the gross clinical features of a 
lesion have suggested squamous cell car- 
cinoma, there is no advantage in having 
the dentist undertake the biopsy. He may 
lack experience in biopsy procedure. He 
has made the important decision that diag- 
nosis and treatment are urgent; he then 
may determine the best qualified con- 
sultant available. When the appointment 
has been made, he may accompany the 
patient for the consultation visit. A con- 
cern to be sure that the patient has ob- 
tained proper attention is an important re- 
sponsibiilty of the dentist. 

On the other hand, many lesions of 
questionable significance arouse suspicion 
and deserve biopsy investigation. The 
presentation of the biopsy procedure to a 
patient requires practical psychology. It is 
possible to alarm a patient with cancero- 
phobia to despair by the mere suggestion 
of a biopsy without adequate explanation. 

When benign processes are reported by 
the pathologist, the clinician cannot be 
lulled into complacency. It is always the 
clinical course of the disease, not the pa- 
thologist’s report, that determines ultimate 
prognosis. If healing is not complete or if 
suspicious signs persist in the area of 
biopsy, a repeat investigation is indicated 
with additional biopsy. It is only after heal- 
ing has returned to normal that the process 
can be considered eliminated. 
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Yeast Polysaccharides... 


I. C. Diller and Z. T. Mankowski 
(Philadelphia) have used relatively non- 
toxic polysaccharides from yeast (C. 
Guilliermondi) and symosan from sac- 
charomyces against mouse sarcoma in 
vivo and in vitro. Cells which took up the 
polysaccharide particles in vitro were de- 
stroyed; those that didn’t were unharmed. 
The materials produced temporary tumor 
regressions when injected into mouse 
bellies or veins. Because the polysac- 
charides stimulate liver mitoses, they may 
act against cancer by increasing natural 
resistance factors. 


Arsenic Content of Cigarette 
Smoke... 


Holland et al. (U. of Texas) reported 
that the arsenic content of American 
cigarettes has increased from two to six 
times in the last twenty-five years. One 
cigarette contains 41 to 52.5 micrograms 
of arsenic. One third remains in the butt, 
one third in the ashes and one third goes 
into the smoke. About 5 micrograms of 
arsenic trioxide is inhaled from each ciga- 


new developments in cancer 


rette. Three parts of arsenic trioxide per 
million is the maximum amount permitted 
in food by the Food and Drug Adminis- 
tration. Cigarette filters remove only about 
one third of the arsenic in the smoke. 
Arsenic in these minute doses attached to 
irritant tars might produce the metabolic 
and pathologic changes that result in lung 
cancer. 


Oral Examination ... 


The Veterans Administration reports 
that inclusion of an oral dental examina- 
tion in the physical evaluation given pa- 
tients on hospital admission is proving 
valuable for early diagnosis of cancer. 
Since the technique was adopted generally 
by VA hospitals about two and a half 
years ago, the hospitals have reported 
some 700 cases of cancers of the mouth, 
tongue, and throat that might otherwise 
have been unidentified until too late for 
successful treatment. The oral examina- 
tions by dentists also are proving to be a 
contributing factor in improvement of 
overall diagnosis and treatment planning 
for patients in VA hospitals, especially for 
older patients. 


LUNG CANCER 


Certain Accomplishments and Needs in Lung Cancer Research 


Dean F. Davies, M.D., Ph.D. 


(Excerpted from paper presented in a Symposium on “Smoke, Smoking and Chest 
Diseases,” May 27, 1959, at the 54th Annual Meeting of the American Trudeau Society, 
Palmer House, Chicago, Illinois.) 


Mr. Chairman, Members of the American Trudeau Society, and friends: 

During the past several years, busy physicians have found themselves at a disadvan- 
tage by the appearance in the public press of stories about smoking and lung cancer 
before publication of the original data in scientific journals. Even so, few physicians 
can afford to wade through the mass of scientific literature concerned with the environ- 
mental agents incriminated in lung cancer. 

For purposes of convenience one’s belief about the relationship between the factors 
implicated as causes (such as cigarette smoking or atmospheric pollution) and their 
effects (such as lung cancer) relates to evidence obtained at one of five decision levels. 

Each level is characterized by a certain class of observers. The first level is that of 
intuition. In the 1920's and °30’s many laymen spoke of cigarettes as “coffin nails.” 
The evidence for this nickname was meager, if existent at all. 

The second decision level is that of clinical judgment. It should not be deprecated 
too vigorously by the statisticians. It is clinical judgment that feeds medical science 
with hypotheses and supportive evidence. In the 1940's a few clinicians, by reason of 
their large experience with lung cancer, felt certain that one of its important causes 
was Cigarette smoking. 

The third decision level is that of epidemiology. During the early 1950's, many 
became convinced of the cause and effect relationship between cigarette smoking and 
lung cancer because of the statistically demonstrated correlation between the two. 
This decision level uses scientific evidence. However, the distinction between causal 
relationships and simple correlation of two events should be appreciated. The state- 
ment has been made repeatedly that the cause and effect relationship between cigarette 
smoking and lung cancer has been established on epidemiologic grounds. Punctuating 
statements of this type have been those from a different source, saying that statistics 
do not prove anything. In diplomatic circles this to and fro type of argument is called 
the “dialogue of the deaf.” 

The fourth decision level is that of pathogenesis. Over two years ago the Study 
Group on Smoking and Health concluded that “. . . every morphologic stage of car- 
cinogenesis as it is understood at present, has been observed and related to the smok- 
ing habit.” The Study Group, in this country, and subsequently the Medical Research 
Council of Great Britain; that of Sweden; the official advisory health organization of 
the Netherlands; the Surgeon General of the Public Health Service; and a special com- 
mittee of the International Union against Cancer have all, in one way or another and 
independently, incriminated smoking as a causative factor in lung cancer. Their conclu- 
sions have been based on authoritative epidemiologic and pathogenetic evidence. Al- 
though the series of events — exposure to smoke by inhalation, localization of tar, 
penetration of epithelial cells, proliferative and neoplastic reaction of the epithelium 
— leave little doubt, certain gaps in the picture of pulmonary carcinogenesis remain. 
For example, an invasive epidermoid carcinoma of the lung, produced experimentally 
by tobacco smoke or natural atmospheric pollutants, has still not been reported ir 
the literature. 

Nevertheless, on the strength of the evidence we do have, most of those persons 
familiar with the literature consider it to be satisfactorily established that cigarette 
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smoking causes lung cancer. Yet they concede the probability that the same lines of 
reasoning and mechanisms may operate in exposure to atmospheric pollutants. The 
quantitative relationships between these two sources of inhaled particulates have not 
been adequately explored. Epidemiologic data are inadequate to fix a precise figure on 
the relative importance of the roles played by cigarette smoke and atmospheric pollu- 
tion in the country at large. On the basis of existing data estimates of lung cancer cases 
associated with smoking have ranged between 50 and 90 per cent. Three quarters now 
seems to be a reasonable estimate. It is possible that pollution from the air is a neces- 
sary ingredient in some or all of such cases, but evidence on this is quite tenuous. 

The fifth decision level is that of “proof positive”. It is characterized by purists as 
well as by those who, for reasons of their own, would prefer to rationalize as long as 
pgssible. With a human population, the closest thing to proof of a causal relationship 
between inhalants and chest diseases would be a withdrawal study. 

The evidence is highly suggestive that such a withdrawal study would be succesful 
for lung cancer at least, assuming that a randomly selected population of smokers 
could be persuaded to stop smoking. 

The hypothesis that cigarette smoking is causally related to coronary thrombosis 
and to noncancerous chest and other diseases associated with smoking could be 
attacked simultaneously by such a study on the effect of withdrawal. 

Further research activities needed on lung cancer include: 

1. Studies of host factors such as those of genetic, immunologic and psychologic 

origin and the effect of previous disease in determining susceptibility and resistance. 
Further studies on pathogenesis. 

Good epidemiologic studies on air pollution. 
. Studies on habituation to smoking and its psychologic and pharmacologic cause. 
Research aimed at reducing the cancer-producing effects of cigarette smoking. 

The American Cancer Society, in addition to its large-scale epidemiologic study, 
has had a separate Advisory Committee specifically concerned with research on lung 
cancer. This committee has been concentrating on these problems for many years and 
is supporting and exploring research possibilities in each area. 


nA kwh 


Tumor of the Jaw—Benign or Malignant? 


Most tumours of the jaws are innocent cysts, which radiologically appear trans- 
lucent and unilocular with well-defined margins, and show no bone erosion or adjacent 
periosteal reaction. A tooth, or a portion of one, is usually distinguishable in radio- 
graphs of dentigerous cysts. Malignant tumours, on the other hand, generally cause 
bone destruction, revealed radiologically as areas of translucency of varying size, with 
occasionally some sub-periosteal new bone formation. The “soap-bubble” and “sun- 
ray” appearances have been mentioned. 








Ellis, M.: Malignant tumours of the jaw. In Raven, R. W., Ed.: Cancer, Vol. 4. London. Butterworth & 
Co., Ltd, 1958; p. 33 





Pincus and coadjutors (Worcester Foundation) have 
found that the animal body can synthesize cholesterol from 
Squalene and zymosterol, a substance similar to ergosterol 
of yeast and other plants. They suggest that either a tumor 
may stimulate the body to produce cholesterol or the body 
may produce cholesterol in response to stress of the tumor. 
Under stress of any kind the adrenals enlarge and their cho- 
lesterol content increases. Necrotic portions of tumors 
contain great quantities of cholesterol, but it is not known 
whether the tumor manufactures or merely traps it. 

Ackerman (Washington U.) recently reviewed prog- 
ress incancer control. Today about two thirds of all cancer 
cases are not being cured. Included in this group are 75,000 
who die needlessly. They could have been cured through 
early detection and prompt treatment. Even where cancer 
cannot be cured it may become a chronic disease permitting 
many years of useful and tolerably comfortable life. A pa- 
tient with incurable cancer may live even 20 years. Cancer 
of the lung might be prevented if heavy smoking were cur- 
tailed. c 

Scott (Washington U.) in a recent talk said that 
from a study of leukemia with its readily available blood 
and tissue cells we may learn much concerning neoplastic 
diseases. It is probable that the cause of cancer will be 
found from research in leukemia. For this reason the Amer- 
ican Cancer Society is supporting forty research grants 
directed toward the cause, course and cure of leukemia, and 
twenty-six grants for basic research related indirectly to 
the cause of leukemia. Over a million and a half dollars 
are invested in these grants, making ACS the leading volun- 
tary health organization in research on leu'emia. 

Pierce (U. of Chicago) recently reviewed the prob- 
lem of leukemia and suggested the directions that further 
research should take. (1) Epidemiologic inquiry into pre- 
disposing factors -- exposure to radiation, socioeconomic 
environmental factors and mental health. (2) Search fora 
test for leukemic cells before they can be detected in the 
peripheral blood or bone marrow. (3) Study of differences 
between normal and leukemic cells -- by electron microscope, 
by histochemical methods for exploring the enzyme systems 
and nucleic acid metabolism. (4) Study of the effect of 
viruses on leukemias in fowls and rodents. (5) Search for 
more effective chemotherapeutic agents. 

Kaplan (San Francisco): Experimental evidence in- 
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dicates conclusively the existence of indirect mechanisms 
(disturbances in normal tissue regulatory mechanisms) of 
carcinogenesis. The agents do not appear to act directly 
upon the cells which become neoplastically transformed. 

Colter, Kritchevsky and Koprowski (Wistar Insti- 
tute): RNA is infective. Infection has been obtained with 
RNA from 1) Ehrlich ascites tumor cells bearing Mengo and 
West Nile encephalitis virus; 2) polio-infected hamster 
brain and spinal cord; and 3) cells bearing the tumor-induc- 
ing viruses of Gross and Stewart...Rabbit antisera against 
the nucleoproteins (RNP and DNP) of mouse ascites tumors 
have inhibited the growth of these tumors. Perhaps even 
more important, antiserum against one tumor type inhibits 
the growth of several others -- an indication that the can- 
cers have an immunological common denominator. When these 
tumors are incubated in vitro with glycine-C'* and anti- 
serum, label incorporation into cell protein and nucleic 
acid is inhibited, and 50 per cent of the cell protein and 
RNA is lost during 90 minutes of incubation. Antisera 
against MCN strain tumor cells inhibit fibroblast-like cells 
only ; antisera against HEP and HeLa cells inhibit epithelial 
type cells. Anti-RNP and anti-DNP antisera have different 
mechanisms of action. 

Sanford (NCI): A single cell was isolated from 
normal mouse tissue and cultured. It divided into l) a 
daughter cell whose cultured offspring almost always gave 
rise to tumors when transplanted to mice and 2) a daughter 
giving rise to a strain which never produces mouse cancers. 

Weinhouse (Institute for Cancer Research, Phila- 
delphia): Cancer cells subsist on sugars and fats as normal 
cells do, and they burn them in the same proportions. Can- 
cer's voracious appetite may be due to the fact that its cell 
membrane is highly permeable to sugar. If this proves to 
be the case, it may be possible to exploit that appetite with 
toxic analogues specific for cancer cells. 

Sommers (Boston University): Pituitary cell counts 
at autopsy show imbalances involving the function of thy- 
roid, adrenals and ovaries in most carcers of the breast, 
endometrium, lung, prostate and, toa lesser degree, stomach. 

Fishman (Tufts): Blood levels of acid phosphatase 
have been found elevated in more than 80 per cent of pro- 
Static cancer cases investigated, while beta glucuronidase 
levels were high in 80 per cent of cervical cancers. 
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